
TITLE OF THE INVENTION NEW GENES 

DETAILED EXPLANATION OF THE INVENTION 

CLAIMS; 

1. A purified and isolated protein selected from the group 
comprising of: 

(a) a protein which consists of an amino acid sequence selected from 
the group consisting of SEQ ID NOS : 1, 3, 5, 7, 9, 11, 13, 15, 17, 
19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 
53, 55, 57, 59, 61 , 63, 65, 67, 69, 71, 73, 75, 77, 79, 31, 83, 85, 
87, 89, 91, 93, 95, 97, 99, 101, 1C3, 105, 107, 109, 111, 113, 115, 
117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 
143, 145, 147 and 149; and 

(b) a protein that activates NF- k B and consists of an amino acid 
sequence having at Least one amino acid deletion, substitution or 
addition in an amino acid sequence selected from the group consisting 
of SEQ ID NCS: 1, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 
29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61, 
63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 39, 91 , 93, 95, 
97, 99, 101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 
1 25, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147 and 149. 

2. A purified and isolated protein that activates NF- k 3 and 
comprises an amino acid sequence having at least 95% identity t: 
the protein according to claim 1 over the entire length thereof. 

3. An isolated polynucleotide which comprises a nucleotide 
sequence encoding a protein selectee from the group consisting of: 
(a) a protein which comprises an amino acid sequence selected from 
the oroup consisting of S^Q TD NOS: 1, 3, 5, 7, 9, 11, 13, 15, 17, 
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19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 33, 41, 43, 45, 47, 49, 51, 
53, 55, 57, 59, 51, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 35, 
3^, 89,91, 93, 95, 97, 99, 101, 103, 105, 107, 109, 111, 113, 115, 
117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 
143, 145, 147 and 149; and 

(b) a protein that activates MF- k B and consists of an amino acid 
sequence having at least one amino acid deletion, substitution or 
addition in an amino acid sequence selected from the group consisting 
of SEQ ID NOS: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 
29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61, 
63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 35, 87, 89, 91, 93, 95, 
97, 99, 101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 
125, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147 and 149. 

4, An isolated polynucleotide comprising a polynucleotide 
sequence selected from the group consisting of: 

(a) a polynucleotide sequence represented by SEQ ID NOS: 2, 4, 6, 
8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 
42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 
76, 78, 30, 82, 84, 86, 83, 90, 92, 94, 96, 98, 100, 102, 104, 106, 
108, 110, 112, 114, 116, 118, 120, 122, 124, 126, 128, 13C, 132, 
134 , 136, 138, 140, 142, 144, 146, 1 48 and 150; and a polynucleotide 
sequence complementary to said isolated polynucleotide,, 
ib) a polynucleotide sequence encoding a protein that activates NF- 
kB and hybridizing with the polynucleotide sequence of (a) under 
stringent conditions. 

5. An isolated polynucleotide comprising a nucleotide sequence 
which encodes a protein chat activates UY- ;< E and has at least 95% 
identify to the polynucleotide sequence according to c_aim 5 over 
the entire I snath thereof. 
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6. An isolated polynucleotide comprising a nucleotide sequence 
which encodes a protein that activates NF- k B and has at least 95% 
identity to the polynucleotide sequence according to claim 4 over 
the entire length thereof. 

7, A puriied and isolated protein encoded by the polynucleotide 
according to any one of claims 3 to 6. 

8 > A recombinant vector which comprises a polynucleotide capable 
of producing a protein according to claim 1 or 2 when said recombinant 
vector is present in a compatible cell. 

9. A transformed cell which comprises the recombinant vector 
according to claim 8. 

10. A membrane of the cell according to claim 9, when the protein 
according to claim 1 or 2 is a membrane protein. 

11. A process for producing a protein comprising, 

(a) culturing a transformed cell comprising the isolated 
polynucleotide according to any one of claims 3 to 6 under conditions 
providing expression of the encoded protein; and 

(b) recovering the protein from the culture. 

12. A process for diagnosing a disease or susceptibility to a 
disease in a subject related to expression or activity of the protein 
of claim 1 or 2 in a subject comprising: 

[a! determining the presence or absence of a mutation m the 
nucleotide sequence encoding said protein in the genome of said 
subject; and/ or 

(b) analyzing the amount of expression of said protein in a sample 
derived from said subject, 

wherein a diagnosis of disease is made when the amount of the protein 
expressed is more than 2-fold or higher t ban normal, or half or lower 
than norma... . 
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13. A method for screening compounds for activity as inhibitors 
or activators of NF- >c B, which comprises the steps of: 

(a) providing a cell with a gene encoding a protein that activates 
NF- k 3, and a component that provides a detectable signal associated 
with activation of NF-kB; 

(b) culturing the transformed cell under conditions, which permit 
the expression of the gene in the transformed cell; 

(c) contacting the transformed cell with one or more compounds; and 

(d) measuring the detectable signal; and 

(e) isolating or identifying as an activator compound a compound 
that increases said detectable signal 2-fold or higher than normal 
and isolating or identifying as an inhibitor compound a compound 
that decreases said detectable signal half or lower than normal. 

14. A process for producing a pharmaceutical composition, which 
comprises the steps of: 

(a) providing a cell with a gene encoding a protein that activates 
NF~kB, and a component capable of providing a detectable signal; 

(b) culturing the transformed ceil under conditions, which permit 
the expression of the gene in the transformed cell; 

(c) contacting the transformed cell with one or more compounds; 

(d) measuring the detectable signal; 

(e) isolating or identifying as an activator compound a compound 
that increases said detectable signal 2-f old or higher than normal 
ana isolating or identifying as an inhibitor compound a compound 
that decreases said detectable signal half or less than normal; and 

(f) optimizing the isolated or identified compound as a 
pharmaceutical compos it ion , 

15. A kit tor screening a compound for activity as an inhibitor 
or activator of NF- k B activation, which comprises: 
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(a) a cell comprising a gene encoding a protein that activates NF- 
k B, and a component that provides a detectable signal upon 
activation of NF-kB; and 

(b) reagents for measuring the detectable signal. 

16. A monoclonal or polyclonal antibody that specifically binds 
to the protein according no claim 1 or 2 . 

17. A process for producing a monoclonal or polyclonal antibody 
that specifically binds to the protein of claim 1 or 2, which 
comprises administering the protein according to claim 1 or 2 or 
epitope-bearing fragments thereof to a non-human animal. 

13. An antisense oligonucleotide complementary to the 
polynucleotide according to any one of claims 3 to 6, which prevents 
NF-kB activator protein expression. 

19. A ribozyme which inhibits NF- k B activation by cleavage of 
NF-kB RNA, or by cleavage of RNA that encodes the protein of claim 
1 or 2, or by cleavage of RNA that encodes some protein of the pathway 
that leads to IkB degradation. 

20 , A method for treating a disease, which comprises administering 
to a subject an amount of a compound screened by the process according 
to claim 13, and/or a monoclonal or polyclonal antibody according 
to clam 16, and/or an antisense oligonucleotide according to claim 
IS and/or a ribozyme according to claim 19 effective to treat a 
disease selected from the group consisting of inflammation , 
autoimmune diseases, allergic disease, infectious disease and 
cancers . 

21. A pharmaceutical composition produced according to claim 14 
as inhibiting or activating NT^/cH. 

22. A pharmaceutical compos:* ion according to claim 21 for the 
treatment of inflammation, autoimmune diseases, cancers and viral 
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infections as inhibitors of NF- k B activation. 

23. A method of treating inflammation, autoimmune diseases, 
cancers and viral infections, which comprising administering a 
pharmaceutical composition produced according to claim 14 to a 
patient suffering from NF- k E activation. 

24. A pharmaceutical composition according to ciaim 21 for the 
treatment of GVHD, skin diseases such as toxic epidermal necrolysis, 
proliferative nephritides such as IgA nephritis, purpuric nephritis 
and lupus nephritis, and fulminant hepatitis as activators of NF- 
acB. 

25. A method of treating GVHD, skin diseases such as toxic 
epidermal necrolysis, proliferative nephritides such as IgA 
nephritis, purpuric nephritis and lupus nephritis, and fulminant 
hepatitis, which comprises administering a pharmaceutical 
composition produced according to claim 14 to a patient suffering 
from inhibition of NF- k B , 

26. A pharmaceutical composition which comprises a monoclonal or 
polyclonal antibody according to claim 16 as an active ingredient. 

27. A pharmaceutical composition which comprises an antisense 
oligonucleotide according to claim 18 as an active ingredient. 

28. The pharmaceutical composition according to claim 25 or 26, 
wherein the target disease is selected from the group consisting 
of inflammation, autoimmune diseases, infections diseases and 
cancers . 

29 . A method for obtaining a new polynucleotide havi ng a function, 
which comprises at least the following steps: 

(a) constructing a full-length cDNA library by the oligc-c^pping 
method; 

ib) cctransf ecting the full, length cDKA and a pl^smid containing 
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a factor emitting a signal indicative of the presence of a protein 

having the function into ceils; and 

(ci selecting a plasmid emitting the signal. 

30. A computer-readable medium on which a sequence data set has 
been stored, said sequence data set comprising at least one 
nucleotide sequence selected from the group consisting of SZQ ID 
NOS: 2, 4, 6, 8, 10, 12, 14, 16, 13, 20, 22, 24, 26, 28, 30, 32, 
34, 36, 38, 40, 42, 44 , 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 
6c, 70, 72, 74, 76, 78, 30, 82, 84, 86, 88, 90, 92, 94, 96, 98, IOC, 
102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122, 124, 126, 
128, 130, 132, 134, 136, 133, 140, 142, 144, 146, 148 and 150 , and/or 
at least one amino acid sequence selected from the group consisting 
of SEQ ID NOS: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 
29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 5">, 59, 61, 
63, 65, 67, 69, 71, 73, 75, 77, 79, 81, S3, 35, 87, 89, 91, 93, 95, 
9-7, 99, 101 , 103, 105, 107, 10 9, 111, 113, 115, 117, 119, 121, 123, 
12.5, 127, 129, 131, 133, 135, 137, 139, 141 , 143, 14 5, 1 4 7 and 149. 

31. A method for calculating identity to other nucleotide 
sequences and/or amino acid sequences, which comprises comparing 
lata on a medium according to claim 30 with data of said other 
nucleotide sequences and/or amino acid sequences . 

31. An insoluble substrate to which polynucleotide comprising 
all or part of the nucleotide sequences selected from the group 
consisting of SEC ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, IS, 20, 22, 
24, 26, 28, 30, 32, 34 , 36, 33, 40, 42, 44, 46, 48, 50, 52, 54, bo, 
58, 60 , 62, 64 , 66, 68 , 70, 72, "4, 76, 78, 30, 32 , 84, 8*, 33, 90, 
92, 94, 96, 93, 100, :02, 1C4, 106, 108, 110, 112, 114, 116, 113, 
:20, 122, 124, 126, 128, 130, :22, 134, 136, 138, 147, 142, 144, 
146, 148 and 150 are fixea. 




33. An insoluble substrate to which polypeptides comprising all 
cr a part of the amino acid sequences selected from the group 
consisting of SSQ ID NOS ; 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 
23, 25, 21, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 
57, 59, 51, 53, 65, 67, 69, 71, 73, 75, 77, 79, 81 , 83, 85, 87, 89, 
91, 93, 95, 97, 99, 101, 103, 105, 107, 109, 111, 113, 115, 117, 
119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 143, 
145, 147 and 149 
are fixed. 

DETAILED E X PLAN AT I ON OF THE INVENTION 
TECHNICAL FIELD OF THE INVENTION 

The present invention relates to a protein capable of 
activating NF-kB, a DNA sequence encoding the protein, a method 
for obtaining the DNA, a recombinant vector containing the DNA, a 
transf crmant containing the recombinant vector, and an antibody 
which specifically reacts with the protein. The present invention 
also relates to use of the protein, DNA molecule or antibody of the 
invention in the diagnosis, treatment or prevention of diseases 
associated with the excessive activation or inhibition of >"?- k 
B . 

The present invention also relates to a method for screening 
a substance capable of inhibiting or activating NF- k B activation 
by using the protein, DNA, recombinant vector and tr ansformant . 

DESCRIPTION OF THE RELATED ART 

The t. : ^n^oripti on factor NF- k B (nuclear factor kappa 3) plays 
an imporUir.t role in the transcriptional regu*. at ion ol various genes 
involved in inflammation and immunological reactions. NF- k 3 is 
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a hcir.o- or heterodimer which belongs tc the Rel family. Ir. 
unstipulated conditions, NF- tt B normally resides in the cytoplasm 
as an inactive form by forming a complex with an I k B inhibitory 
protein (Inhibitory protein of NF- k B) to mask the nuclear transport 
signal of NF- k B . 

When cytokines such as interleukin (IL)-l and tuir.or necrosis 

factor (TNF)-a stimulate cells, is phosphorylated by IKK (I 

k B kinase) and degraded by the 2 6S proteasome through 
ubiquitinat ion . The released NF- k b moves to the nucleus, where 
it binds to the DNA sequence called the NF- k B binding sequence and 
induces the transcription of the gene, which 15 under control of 
NF-/cB is believed to regulate the expression of genes such as those 
for immunoglobulins/ inflammatory cytokines (e.g., IL-1 and TNF- 
a), interferons and cell adhesion factors. NF- k B is involved in 
inflammation and immune responses through the expression induction 
of these genes. 

The inhibition of the function or activation of NF- k 3 may- 
inhibit the expression of many factors (proteins) involved in 
inflammatory or immunological diseases or other diseases such as 
tumor proliferation. Thus, NF- k B is a promising target for 
medicaments against diseases caused or characterized by 
autoimmunity or inflammation [seee.g., Clinical Chemistry 4 5 , 7-17 
(1999); J Clin. Pharmacol. 33, 931-993 (199S); Gut 43, 856-860 
(1998>; The New England Journal cf Medicine 366, 1066-1071 (199 7 ); 
TiPS 46-50 (1997); The FASEB Journal 9, 899-909 (1995); Nature 395, 
225-226 (1993); Science 278, 513-819 (1997); Ceil 91, 299-322 
(1907) ; . 

Fx: r uceiiular : n format ion is converted into a cert.-i : n >: \ gn;i 1 , 
which passes through :..he coll membrane andguec through the cytoplasm 
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to the nucleus, where it regulates the expression of the target gene 
and causes cell responses. Therefore the elucidation of the 
mechanism of intracellular signal transduction from extracellular 
stimuli to NF- k B activation is of very important significance, 
because it provides very important means of developing new 
medicaments or therapies against autoimmune diseases and diseases 
exhibiting inf lammatory symptoms. 

It is believed that the signal transduction pathway from 
certain cell stimulation to NF- k B activation includes many steps 
mediated by various transmitters such as protein kinases. 
Therefore it is desirable for more efficient drug discovery to 
identify the transmitters which play a key role in the pathway, and 
to focus research on the transmitters to establish a new drug- 
screening method. Some signaling molecules involved in NF- k B 
activation have been identified [e.g., IKK, ubiquitinat ion enzymes 
and the 26S proteasome described above, as well as TNF receptor 
associated factor 2 (TRAF2 ) and NF- k B inducing kinase (NIK)]. 
However, most of the mechanism of NF- k b activation remains unknown, 
and it has been desired new signaling molecules to be identified 
and further the NF- k B activation mechanism to be elucidated. 
PROBLEM TO BE SOLVED BY THE INVENTION 

The object of the present invention is to identify a new gene 
and protein capable of activating NF- k B , and to provide a method 
of use of them in medicaments, diagnostics and therapy. That is, 
the present invention provides a new protein capable of activating 
NF- kB, a DNA sequence encoding the protein, a recombinant vector 
containing the 'JNA, a transfcrmant containing the recombinant 
vector, a process for producing the protein, an antibody direct sd 
against the protein or a peptide fragment thereof, and a process 



10 




for producing the antibody. 

The present invention also provides a method for screening 
a substance capable of inhibiting or activating NF- k B activation, 
a kit for the screening, a substance capable of inhibiting or 
activating NF- k B activation obtainable by the screening method or 
the screening kit, a process for producing the substance, a 
pharmaceutical composition containing a substance capable of 
inhibiting or activating NF- k B activation, etc. 
MEANS TO SOLVE THE PROBLEM 

Recently, random analysis of cDNA molecules has been 
intensively carried out to analyze various genes, which are 
expressed in vivo. The cDNA fragments thus obtained have been 
entered for databases and published as ESTs (Expressed Sequence Tags, 
e.g., http//www. ncbi.nlm.nih.gov/dbEST) . However, ESTs are 
merely sequence information, and it is difficult to predict their 
tunctions. ESTs are also arranged in UniGene 

(http//www. ncbi.nlm.nih.gov/UniGene) , and about 80,000 human ETSs 
have been registered until now. However, most of these ESTs have 
their 5' end nucleotide sequences deleted, and contain no 
translation initiation site. Therefore it is unlikely that such 
analysis will directly lead to gene functional analysis such as the 
analysis of protein functions on the assumption of the determination 
of mRKA coding regions and the understanding of gene expression 
control, by the analysis of promoters. 

On the other hand, one method to elucidate functions of gene 
products (i.e., proteins) is transient expression cloning method 
using animal cells [see e.g., "Tienshi Kcugaku Handbook (Genetic 
Engineering Handbook)", an extra Issue o: "Jikken Igaku 
(Experiment al Kedicine) " , YODCSHA CO. , LTD. ; . This method involves 
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transacting animal cells with a cDKA library constructed using an 
animal cell expression vector to directly express a functional 
protein, and identifying and cloning the cDNA based on the biological 
activity of the protein having an effect on the cells. This method 
requires no chemical information (amino acid sequences and 
molecular weights) regarding the target protein product as a 
prerequisite, and allows the identification of cDNA clones by 
detecting specific biological activity of the protein expressed in 
the cells or culture, 

For the efficient expression cloning, there is a need to devise 
a method of preparing a cDNA library. Several methods have been 
widely used to construct cDNA libraries [e.g., the method of 
Gubbler-Hoffman: Gene 25 (1983); and the method of Okayama-Berg : 
Mol. Cell. Biol. 2 (1982)]. However, most of the cDNA molecules 
prepared by these methods have their 5* end nucleotide sequences 
deleted, and thus these methods rarely produce full-length cDNA, 
a complete DNA copy of mRNA. This is because the reverse 
transcriptase used to prepare cDNA from mRNA does not necessarily 
have high efficiency in producing full-length cDNA , Therefore it 
is necessary to improve these prior art methods in order to 
efficiently carry out the above expression cloning. 

In addition, m order to carry out the functional analysis 
of genes, it is essential to clone full-length cDKA sequences and 
express proteins from them. Therefore, it has been necessary to 
construct cDNA libraries containing enriched full-length cDNA for 
efficient expression cloning. 

The present inventors have intensively studied to solve the 
above problems:. As u result, the present inventors have succeeded 
ir. constructing a full -length cOKA library by using the oligo- 
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capping method; establishing an assay system using 293SBNA cells; 
and isolating a new DNA (cDNA) encoding a protein having a function 
of activating NF- k B by using the assay system. This new DNA molecule 
induced NF- k B activation by its expression in 293EBNA cells. This 
result shows that this new DNA is a signal transduction molecule 
involved in NF- kB activation. Thus, the present invent ion has been 
completed. 

That is, the present invention relates to: 

(1) A purified and isolated protein selected from the group 
consisting of; 

(a) a protein that activates NF-k£ which consists of an amino acid 
sequence selected from the group consisting of SEQ ID NOS : 1, 3, 
5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 
39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 
73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 103, 
105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 1.25, 127, 129, 
131, 133, 135, 137, 139, 141, 143, 145, 147 and 149; and 

(b) a protein that activates NF- ac B and consists of an amino acid 
sequence having at least one amino acid deletion, substitution or 
addition in an amino acid sequence selected from the grcup consisting 
of SEQ ID NOS: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 
29, 31 , 33, 35, 3", 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, *2, 
63, 65, 67, 69, 71, 73, 75, 77 , 79, SI, 83, 85, 87, 89, 91, 93, 35, 
97, 99, 101, 103, 105, 107, 1 09, 111, 113, 115, 117, 119, 121, 123, 
125, 127, 129, 131, 133, 135, 137, 1 39, 141, 143, 145, 147 and 149. 

[2) A purified and isolated protein that activates NF- k B and 
comprises = r. amino acid sequence having at least 50'* identity t c 
the protein according t c above item (1) over the entire length 
thereof ; 
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(3) An isolated polynucleotide which consists of or comprises a 
nucleotide sequence encoding a protein selected from the group 
consisting of: 

(a) a protein which comprises an ammo acid sequence selected from 
the group consisting of SEQ ID KOS : 1, 3, 5, 7, 9, 11, 13, 15, 1*7, 
19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47 , 49, 51, 
53, 55, 57 , 59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 31, 83, 85, 
87, 89, 91, 95, 95, 97, 99, 101, 103, 105, 107, 109, 111, 113, 115, 
117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 
143, 145, 147 and 149; and 

(b) a protein that activates NF-kB and consists of an amino acid 
sequence having at least one amino acid deletion, substitution or 
addition in an amino acid sequence selected from the group consisting 
of SEQ ID NOS: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 
29, 31, 33, 35, 37 , 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61, 
63, 65, 67, -",9, -71, 73, 75, 77, 79, SI, 83, 85, 87, 39, 91, 93, 95, 
97, 99, 101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 
125, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147 and 14 9; 

(4) An isolated polynucleotide comprisisng a polynucleotide 
sequence selected from the group consisting of: 

(a) a polynucleotide represented by SEQ ID NOS: 2, 4, 6, 8, 10, 12, 
14, 16, 18, 10, 22, 24, 26, 28, 30, 32, 34 , 36, 38, 40, 42, 44, 46, 
48, 50, 52, o4, 56, 58, 60, 52, 64, 66, 68, 70, 72 , 74, 76, 73, 80, 
82, 34, 86, 33, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 110, 
112, 114, 116, 115, 120, 122, 124, 126, 123, 130, 132, 134, 136, 
138, 140, 142, 144, 146, 148 and 150; and a polynucleotide sequence 
complementary to said isolated polynucleotide 

lb) a polynucleotide sequence encoding a protein that activates 1T- 
k 3 and hybrid: zing with the polynucleotide sequence of (a^ under 
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stringent conditions ; 

i5) An isolated polynucleotide comprising a nucleotide sequence 
which encodes a protein that activates NF- k B and has at least 95% 
identity to the polynucleotide sequence according to above item (3) 
over the entire length thereof; 

(6) An isolated polynucleotide comprising a nucleotide sequence 
which encodes a protein that activates NF- k B and has at least 95% 
identity to the polynucleotide sequence according to above item (4) 
over the entire length thereof; 

(7) A purified and isolated protein encoded by the polynucleotide 
according to any one of above items (3) to (6); 

(3) A recombinant vector which comprises a polynucleotide capable 
of producing a protein according above item (1) or (2) when said 
recombinant vector is present in a compatible cell. 

(9) A transformed cell which comprises the recombinant vector 
according to above item (8) . 

(10) A membrane of the cell according to above item (9), when the 
protein according to above item (1) or (2) is a membrane protein. 

(11) A process for producing a protein comprising, 

(a) culturing a transformed cell comprising the isolated 
polynucleotide according to any one of items (3) to (6) under 
conditions providing expression of the encoded protein; and 

lb) recovering the protein from the culture. 

(12) A process for diagnosing a disease or a susceptibility to a 
disease in a subject related to expression or activity of the prote: n 
o i item (1) or (2; in a subject comprising: 

;a) determining the presence o t ' absence of a mutation in the 
nucleotide sequence encoding said protein :n the genome of said 
subject; and/ or 
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(b) analyzing the amount of expression of said protein in a sar.ple 
derived from said subject, 

wherein a diagnosis of disease is made when the amount of the protein 
expressed is 2-foid or higher than normal, or half or lower than 
normal . 

U3) A method for screening a compound for activity as inhibitors 
or activators of NF-acB, which comprises the steps of: 

(a) providing a cell with a gene encoding a protein that activates 
NF- kB, and a component that provides a detectable signal associated 
with activation of NF-kB; 

(b) cultunng the transformed cell under conditions, which permit 
the expression of the gene in the transformed cell; 

(c) contacting the transformed cell with one or more compounds; and 

(d) measuring the detectable signal; and 

(e) isolating or identifying as an activator compound a compound 
that increases said detectable signal 2-foid or higher than normal 
and isolating or identifying as an inhibitor compound a compound 
that decreases said detectable signal half or less than normal. 

(14) A process for producing a pharmaceutical composition, which 
comprises the steps of: 

(a) providing a cell with a gene encoding a protein that activates 
Nr-icB, and a component capable of providing a detectable signal; 

(b) culturing the transformed cell under conditions, which permit 
the expression of the gene in the transformed cell; 

(c) contacting the transformed cell with one or more candidate 
compounds ; 

!d) measuring the detect. able signal; and 

\e) isolating or identifying as an activator compound a compound 
: hat increases said detectable signal 2-fo'd or higher than normal 
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and isolating or identifying as an inhibitor compound a compound 
that decreases said detectable signal half or less than normal; and 
(f) optimizing the isolated or identified compound as a 
pharmaceutical composition . 

(15) A kit for screening a compound for activity as an inhibitor 
or activator of NF-kB activation, which comprises: 

(a) a cell comprising a gene encoding a protein that activates NF- 
k B, and a component that provides a detectable signal upon 
activation of NF-kB; and 

(b) reagents for measuring the detectable signal. 

(16) A monoclonal or polyclonal antibody that specifically binds 
to the protein according to above item (1) or (2). 

(17) A process for producing a monoclonal or polyclonal antibody 
according to above item that specifically binds to the protein of 
above item (1) or (2) , which comprises administering the protein 
according to above item (1) or (2) as an antigen or epi tope-bear mg 
fragments to a non-human animal. 

(18) An antisense oligonucleotide complementary to the 
polynucleotide according to any one of above items (3) to (6) , which 
prevents NF-kB activator protein expression. 

(19) A ribozyme which inhibits NF- k B activation by cleavage of 
XF-kB RNA, or by cleavage of RNA that encodes the protein of above 
item (1) or \2) , or by cleavage of RNA that encodes scire protein 
of the pathway that leads to IkB degradation. 

1 20) A method for treating a disease, which comprises administering 
t3 a subject an amount of a compound screened by the process according 
tc above item ("3), and/or a monoclonal cr polyclonal anfibody 
according to above item fl6), and'cr an antisense cligcr.ucieot: de 
according to above item (16), and; or a ribozyme according tc above 
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item (19) effective to treat a disease selected from the group 
consisting of inflammation, autoimmune diseases, allergic disease, 
infectious disease and cancers. 

(21) A pharmaceutical composition produced according to item (14) 
as inhibiting or activating NF-kB. 

(22) A pharmaceutical composition according to item (21) for the 
treatment of inflammation, autoimmune diseases, cancers and viral 
infections as inhibitors of NT- k B activation. 

(23) A method of treating inflammation, autoimmune diseases, 
cancers and viral infections, which comprising administering a 
pharmaceutical composition produced aaccording to above item (14) 
to a patient suffering from NF- k B activation. 

(24) A pharmaceutical composition according to item (21) for the 
treatment of GVHD, skin diseases such as toxic epidermal necrolysis, 
proliferative nephritides such as IgA nephr i t i s , purpuric nephritis 
and lupus nephritis, and fulminant hepatitis as activators of NF- 

k B. 

(25) A method of treating GVHD, skin diseases such as toxic 
epidermal necrolysis, proliferative nephritides such as IgA 
nephritis, purpuric nephritis and lupus nephritis, and fulminant 
hepatitis, which comprises administering a pharmaceutical 
composition produced according to above item (14) to a patient 
suffering from inhibition of NF-/c3. 

(26) A pharmaceutical composition which comprises a monoclonal or 
polyclonal antibody according to item (16) as an active ingredient. 

(2") A pharmaceutical composition which, comprises ar antisense 
oligonucleotide according to item [ 1 F ) as an active ingredient. 

(23) "The pharmaceutical composition according to item (26) or (2"'), 
wherein the taroet disease is selected from the croup consisting 
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of inflammation, autoimmune diseases, infections diseases and 
cancers . 

(29) A method for obtaining a new polynucleotide having a function, 
which comprises at least the following steps: 

;a) constructing a full-length cDNA library by the oligo-cappir.g 
method; 

(b) cotransfecting the full-length cDNA and a plasmid containing 
a factor emitting a signal indicative of the presence of a protein 
having the function into cells; and 

(c) selecting a plasmid emitting the signal. 

(30) A computer-readable medium on which a sequence data set has 
been stored, said sequence data set comprising at least one 

nucleotide sequence selected from the group consisting of SEQ ID 
NOS: 2, 4, 6, 8, 10, 12 f 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 
34 , 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 
68, 70, 72, 74, 76, 78, 80, 82, 34, 8fi, 88, 90, 92, 94 , 96, 98, 100, 
102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122, 124, 126, 
128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148 and 150 and/or 
at least one amino acid sequence selected from the group consisting 
of SEQ IB NOS: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 
29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61, 
63, 65, 67, 69, 71, 73, 75, 77 , 79, 81, 83, 85, 87, 39, 91, 93, 95, 
3 7, 99, 101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 
125, 127, 129, 13:, 133, 135, 137, 139, 141 , 143, 145, 147 and 149. 

(31) A method for calculating identity to other nucleotide 
sequences and/or amino acid sequences, which comprises comparing 
data on a mod: urn according to above item (30) with data of said other 
nucleotide sequences and- or amino ao:d sequences. 

(32) An insoluble substrate to which polynucleotide comprising 
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all or part of the nucleotide sequences selected from the group 
consisting of SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14 / 16, 18, 20, 22, 
24 , 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 
58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 73, 30, 82, 84, 86, 88 and 

90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 110, 112, 114, 116, 

118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 
144, 146, 148 and 150 are fixed. 

(33) An insoluble substrate to which polypeptides comprising all 
or a part of the amino acid sequences selected from the group 
consisting of SEQ ID NOS: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 
23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 
57, 59, 61, 63, 65, 67 ; 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 

91, 93, 95, 97, 99, 101, 103, 105, 107, 109, ill, 113, 115, 117, 

119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 143, 
14 5, 14 7 and 14 9 are fixed. 

At first, in order to further clarify the basic feature of 
the present invention, the present invention is explained by 
following how the present invention is completed. In order to obtain 
a new gene having a function of activating N?-#cB, the following 
experiments were carried out as shown in the examples. First, using 
the cligo-capping method, a full-length cDNA was produced from ~RNA 
prepared from normal human lung fibroblasts (purchased from Sanko 
Cunyaku Cc . , Ltd. ) , and a full-length cDNA library was constructed 
in which the cDNA was inserted into the vector pME185-FL3 (GenBank 
Accession AB0C98G4). Next, the cDNA library was introduced into 
Y.. Col i cells, and plasmid preparation was carried cut per clone. 
Then, the pNK k B-Luc reporter pi asm :. d (STRATAGENS) containing a DMA 
encoding iuciferase under control of a promoter activated by NF ■ 
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fcB and the above full-length cDNA plasmid were cotransf ected into 
293-EBNA cells (Invitrogen) . After 24 or 43 hours of culture, 
luciferase activity was measured, and the plasmid with 
significantly increased luciferase activity compared to that of a 
control experiment (vector pME!SS-FL3 is introduced into a cell in 
place of a full-length cDNA )was selected (the selected plasmid 
showed a 10-fold or more increase in luciferase activity compared 
to that of the control experiment), and the entire nucleotide 
sequence of the cDNA cloned into the plasmid was determined. The 
protein encoded by the cDNA thus obtained shows that this protein 
is a signal transduction molecule involved in NF-k3 activation. 

The present invention is described in detail below. 

Related to the amino acid sequences of SEQ ID NOs . 1, 3, 5, 
7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 
41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 
75, 77, 79, 81, 83, 35, 87, 89, 91, 93, 95, 97, 99, 101, 103, 105, 
107, 109, 111, 113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 
133, 135, 137, 139, 141, 143, 145, 147 and 149, the present invention 
provides for a protein that: 

(a) comprises the above amino acid sequences; 

(b) is a polypeptide having one of the above ammo acid sequences; 

(c) activates NF- k 3 and consists of an amino acid sequence having 
at Least one amino acid deletion, substitution or addition in the 
above amino acid sequences: 

(d) comprises an amino acid sequence, which has at least 9 5% identity, 
preferably at least 97-99% identity, to the above amino acid 
sequences over the entire length '.hereof: 

(e) has an amino acid sequence, which is at least 95% 
identity, prof e: ably at least 97-99$ identity, tc the above ammo 
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acid sequences over the entire length thereof: 

'"Identity" as known in the art , is a relationship between 
two or more protein sequence or two or more polynucleotide sequences, 
as determined by comparing the sequences. In the art, "identity" 
also means the degree of sequence relatedness between protein or 
polynucleotide sequences, as determined by the match between 
protein or polynucleotide sequences, as the case may be, as 
determined by the match between strings of such sequences. 
"Identity" and "similarity" can be readily calculated by known 
methods. Preferred methods to determine identity are designed to 
give the largest match between the sequences tested. Methods to 
determine identity and similarity are codified in publicly 
available computer programs. 

"identity" can be determined by using the BLAST program (for 
example, Altschul SF, Gish W, Miller W, Myers EW, LipmanDJ., J. Moi . 
Biol., 215:?403-410 (1990) , Altschul SF, Madden TL, Schaffer AA, 
Zhang Z, Miller w, Lipman DJ, . Nucleic Acids Res. 25 :p3389-3402 
81997) ) 

The Examples described below demonstrate that the protein 
consisting of an amino acid sequence of the above SEQ ID NOS : 1, 
etc, is capable of activating NF-kB. 

Related to the polynucleotide sequences of SEQ ID NOs : 2, 4, 
6, S, 10, 12, 14, 16, IS, 20, 22, 24, 26, 23, 30, 32, 34, 36, 38, 
40, 42, 44, 46, 48, 50, 52, 54, 56, 53, 60, 62, 64 , 66, 68, 70, 72, 
74, 16, 78, SO, 82, 84, 86, S3, 90, 92, 94, 96, 98, 100, 102, 104, 
106, :08, 110, 112, 114, 116, 118, 120, 122, 124, 126, 128, 130, 
132, 134, 136, 133, 140, 142, 144, 146, 143 and 150, the present 
invention further provides an isolated polynucleotide that.: 
'aj comprises a nucleotide sequence, which has at least 95^ identity, 
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preferably at least 97-99% identity to the above sequences; 

(b) has nucleotide sequence, which has at least 95% identity, 
preferably at least 97-99% identity, to the above sequences over 
the entire length thereof; 

(c) is the polynucleotide of the above sequences; or 

(d) has a nucleotide sequence encoding a protein which has at least 
97-99% identity, to the amino acid sequence of SEQ ID NOs: 1, 3, 
5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 
39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 
73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 103, 
105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 125, 127, 129, 
131, 133, 135, 137, 139, 141, 143, 145, 147 and 149. 

Polynucleotides which are identical or sufficiently 
identical to a nucleotide sequences contained in the above 
nucleotide sequence may be used as hybridization probes for cDNA 
and genomic DNA or as primers for a nucleic acid amplification 
reaction to isolate full-length cDNAs and genomic clones encoding 
proteins of the present invention and to isolate cDKA and genomic 
clones of other genes that have a high sequence similarity to the 
above sequences. Typically , these nucleotide sequences are 7C% 
identical, preferably 80% identical, more preferably 90% identical, 
most preferably 95% identical to the above sequences. The probes 
or primers will generally comprises at least 15 nucleotides, 
prefer-ably 30 nucleotides and may have 50 nucleotides. Particularly 
preferred probes wi.ll have between 30 and 50 nucleotides. 
Particularly preferred primers have between 20 and 25 nucleotides - 

The polynucleotide of the present invention may be either in 
the Ivjrm of a DMA such as cDNA , a genomic :>NA obtained by cloning 
or synthet: ca : 1 y produced, or may be in the f crm of RNA such as r/RNA, 
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The polynucleotide may be single-stranded or double-stranded. The 
double-stranded polynucleotides may be double-stranded DNA, 
double-stranded RNA or DNA : RNA hybrid. The single-stranded 
polynucleotide may be sense strand also known as coding strand or 
antisense strand also known as non-coding strand. 

Those skilled in the art can prepare a protein having the same 
NF-kB activating activity as the protein having an amino acid 
sequence of SEQ ID NOS 1, etc by means of appropriate substitution 
of an amino acid in the protein using known methods . One such method 
involves using conventional mutagenesis procedures for the DNA 
encoding the protein. Another method is, for example, site- 
directed mutagenesis (e.g., Mutan-Super Express Km Kit from Takara 
Shuzo Co., Ltd.). Mutations of amino acids in proteins may also 
occur in nature. Thus, the present invention also includes a 
mutated protein which is capable of activating Nr - k. 3 and which has 
at least one amino acid deletion, substitution or addition compared 
to the corresponding SEQ ID NO amino acid sequence. The number of 
mutations is preferably up to 1C, more preferably up ro 5, most 
preferably up to 3 . 

Examples of such amino acid substitutions include 
substitutions within the following groups: (glycine, alanine), 
(valine, isoieucine, leucine), laspartic acid, glutamic acid), 
(asparagine, glutamme) , (serine, threonine), (lysine, arginine) 
and (phenylalanine, tyrosine) . 

Based on the nucleoti.de sequences (e.g., SEQ ID NO: 2) encoding 
a protein consisting of an amino acid sequence of SEQ ID NOS: 1, 

- , ~ t if ^ , ^ ^ i ^ - f ~ r , - - f <~ - i <-■■ , - , ^ t 

73, 7 5, l 7 '', 79 f 61, 83, 8b, 37 or 89, or fragments thereof, those 
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skilled in the art can routinely isolate a DNA with a high sequence 
similarity to these nucleotide sequences by using hybridization 
techniques and the like, and obtain proteins having the same NF- 
iz B activating activity as the protein having of an amino acid 
sequence of SEQ ID NOS 1, etc. Thus, the present invention also 
includes a protein that activates NF- k B and comprises an amino acid 
sequence having a high identity to the amino acid sequence of above 
SEQ ID NOS 1, etc. "High identity" refers to an amino acid sequence 
having an identity of at least 90%, preferably at least 97-99%over 
the entire length of above SEQ ID NOS 1, etc. The proteins of 
the present invention may be natural proteins derived from any human 
or animal cells or tissues, chemically synthesized proteins, or 
proteins obtained by genetic recombination techniques . The protein 
may or may not be subjected to post-translational modifications such 
as sugar chain addition or phosphorylation. 

The present invention also includes a polynucleotide encoding 
the above protein of the present invention. Examples of nucleotide 
sequences encoding a protein consisting of an amino acid sequence 
of SEQ ID NOS: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 
29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57 , 59, 61, 
63, 65, 67, 69, 71, 73, 75, 77, 79, 31, 83, 85, 87, 89,91 , 93, 95, 
97 , 99, 101, 1 C3, 105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 
125, 127, 12°, 131 , 133, 135, 137, 139, 141, 1 43, 145, 1 47 and 149 
include nuclect idc sequences of SEQ ID NOS : 2, 4, 6, 3, 10, 12, 14, 
16, 18, 20, 22, 24 , 26, 28, 30, 32, 34, 36, 38, 40, 42 , 44, 46, 48, 
50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, "6, 78, SO, 82, 
B4, 86, 88 , 90, 92, 94, 96, 38, 100, \Z2, 134, 136, 103, 110, 112, 
114, 1:6, 118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 
141, 142, 144, 146, 1 45 and 150. The polynucleotide of :he present 
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invention includes DNA comprising these entire nucleotide sequences 
or fragments thereof having functions such as activating N? - k 3 in 
a cell, hybridizing to a nucleic acid effectively to immobilize it , 
and also includes mRNA corresponding thereto . The DNA includes cDNA, 
genomic DNA, and chemically synthesized DNA . In accordance with 
the degeneracy of the genetic code, at least one nucleotide in the 
nucleotide sequence encoding a protein consisting of an amino acid 
sequence of SEQ ID NOS : 1, 3, 5, 7 , 9, 11, 13, 15, 17, 19, 21, 23, 
25, 27 r 29, 31, 33, 35, 37, 39, 41 , 4 3, 45, 47, 49, 51, 53, 55, 57, 
59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87 or 89 
can be substituted with other nucleotides without altering the amino 
acid sequence of the protein produced from the gene. Therefore the 
DNA sequences of the present invention also include nucleotide 
sequences altered by substitution based on the degeneracy of the 
genetic code. Such DNA sequences can be synthesized using known 
methods . 

The DNA of the present invention includes a DNA which encodes 
a protein capable of activating NF- k B and hybridizes under 
stringent conditions with the DNA sequence of the above nucleotide 
sequence of SEQ ID N05 : 2, etc. Stringent conditions are apparent 
to those skilled in the art, and can be easily attained in accordance 
with various laboratory manuals such as T . Man i at is et al w Molecular 
Cloning A Laboratory Manual, Cold Spring Harbor Laboratory 1982, 
1989 . 

That is, "stringent conditions" refer to overnight incubation 
at 37°C in a hybridization solution containing 30% f ormamide, 5 x 
SSC (0 . 75 M KaCl, 7 5mX tr: sodium citrate) , 5 x Denhardt 1 s solution, 
3.5% SDS, :00^g/rnl denatured, sheared salmon sperm DNA ) followed 
by washing (three times) in 2 x SSC, 0.1% SCS for 10 minutes at room 
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temperature, then followed by washing (two times) in 0.2 x SSC, 0.1% 
SDS for 10 minutes at 37°C(low stringency). Preferred stringent 
conditions are overnight incubation at 42°C in a hybridization 
solution containing 40% formamide, followed by washing (three 
times) in 2 x SSC, 0.1% SDS for 10 minutes at room temperature, then 
followed by washing (two times) in 0 . 2 x SSC, 0 . 1% SDS for 10 minutes 
at 42°C (moderate stringency) . More preferred stringent conditions 
are overnight incubation at 42 °C in a hybridization solution 
containing 50% formamide, followed by washing (three times) in 2 
x SSC, 0.1% SDS for 10 minutes at room temperature, followed by 
washing (two times) in 0.2 x SSC, 0.1% SDS for 10 minutes at 50°C 
(high stringency) . The DNA sequence thus obtained must encode a 
protein capable of activating NF-kB. 

The present invention also includes a polynucleotide 
comprising a nucleotide sequence which encodes a protein capable 
of activating NF- K B and has a high sequence similarity to the 
nucleotide sequence of the polynucleotide according to above item 
(3) or (4) . Typically these nucleotide sequence are 95% identical, 
preferably 97% identical, more preferably 98-99% identical, most 
preferably at least 99% identical to the nucleotide sequence of the 
polynucleotide according to above item (3) or (4) over the entire 
length thereof. 

The above nucleotide sequence of the present invention car- 
be used to produce the above protein using recombinant DNA techniques 
In general, the DNA and peptide of the present invention can be 
obtained by: 

'A) cloning the DNA encoding the protein of the present invention; 
[B x inserting the DNA encoding the entire coding region of the 
protein or: a part thereof into an expression vector to construct 
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a recombinant vector; 

(C) transforming host cells with the recombinant vector thus 
constructed; and 

(D) culturing the obtained cells to express the protein or its 
analogue, and then purifying it by column chromatography. 

General procedures necessary to handle DNA and recombinant 
host cells (e.g., E.coli) in the above steps are well known to those 
skilled in the art, and can be easily carried out in accordance with 
various laboratory manuals such as T. Kaniatis et al . , supra. All 
the enzymes, reagents, etc., used in these procedures are 
commercially available, and unless otherwise stated, such 
commercially available products can be used according to the use 
conditions specified by the manufactures' instructions to attain 
completely its objects. The above steps (A) to (D) can be further 
illustrated in more details as follows. 

Techniques for cloning the DNA encoding the protein of the 
present invention include, in addition to the methods described in 
the specification of the present application, PCR amplification 
using a synthetic DNA containing the nucleotide sequence of the 
present invention (e.g., SEQ ID NO: 2) as a primer, and selection 
of the DNA inserted into a suitable vector by hybridization with 
a labeled DNA fragment encoding a partial or full ceding region of 
the protein of the present invention or a labeled synthetic DNA. 
Another technique involves direct amplification from total RNAs or 
mRNA fractions prepared from cells or tissues, using the reverse 
transcriptase polymerase chain reaction (RT-FCR method) . As a DNA 
inserted into a suitable vector, for example, a commercially 
available I ibrary (e.g. , from CL OK TECH and ST RAT AGENT, ) can be used. 
Techniques for hybridization are normally used in the art, »r.d can 
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be easily carried out in accordance with various laboratory manuals 
such as X, Maniatis et al - , supra . Depending on the intended purpose, 
the cloned DNA encoding the protein of the present invention can 
be used as such or if desired after digestion with a restriction 
enzyme or addition of a linker. The DNA thus obtained may have a 
nucleotide sequence of SEQ ID NOS : 2, 4, 6, 8, 10, 12, 14, 16, 18, 
20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 
54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 
88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 110, 112, 114, 116, 
118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 
144, 146, 148 and 150, or a polynucleotide of above items (3) to 
(6) . The DNA sequence to be inserted into an expression vector in 
the above step (B) may be a full-length cDNA or a DNA fragment 
encoding the above full-length protein, or a DNA fragment 
constructed so that it expresses a part thereof. 

Thus, the present invention also includes a recombinant vector, 
which comprises the above DNA sequence. The expression vector for 
the protein of the present invention can be produced, for example, 
by excising the desired DNA fragment from the DNA encoding the 
protein of the present invention, and ligating the DNA fragment 
downstream of a promoter in a suitable expression vector. 

Expression vectors for use in the present invention may be 
any vectors derived from prokaryotes (e.g., E. coli) , yeast, fungi, 
insect viruses and vertebrate viruses so long as such vectors are 
replicable . However, the vectors should be selected tc be compatible 
with microorganisms or cells used as hosts. Suitable combinations 
oi host ceil - expression vector systems are selected depending on 
the desired expression product. 

When bacteria are used as hosts, plasmid vectors compatible 
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with these bacteria are generally used as replicable expression 
vectors for recombinant DNA molecules . 

For example, the plasmids pBR322 and pBR327can be used to 
transform E. coli . Plasmid vectors normally contain an origin of 
replication, a promoter, and a marker gene conferring upon a 
recombinant DNA a phenotype useful for selecting the cells 
transformed with the recombinant DNA. Example of such promoters 
include a /J -lactamase promoter, lactose promoter and tryptophan 
promoter. Examples of such marker genes include an ampicillin 
resistance gene, and a tetracycline resistance gene. Examples of 
suitable expression vectors include the plasmids pUC18 and pUCI9 
in addition to pBR322, pBR327. 

In order to express the DNA of the present invention in yeast, 
for example, YEp24 can be used as a replicable vector. The plasmid 
YEp24 contains the URA3 gene, which can be employed as a marker gene. 
Examples of promoters in expression vectors for yeast ceils .include 
promoters derived from genes for 3-phosphoglycerate kinase, 
glycer aldehyde- 3 -phosphate dehydrogenase and alcohol 

dehydrogenase . 

Examples of promoters and terminators for use in expression 
vectors to express the DNA of the present invention in fungal cells 
include promoters and terminators derived from genes for 
phosphoglycerate kinase (PGK) , glyceraldehyde-3-phosphate 
dehydrogenase ( GAP J ) and act in. Examples of suitable expression 
vectors include the plasmids pPGACY2 and pBSFAHY83. 

Examples of promoters for use in expression vectors to express 
the DNA of the present .1 n vent ion in insect sells include a pel yhedrm 
promoter and P10 promoter. 

Recombinant vectors used to express the DNA of the present 
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invention in animal cells normally contain functional sequences to 
regulate genes, such as an origin of replication, a promoter to be 
placed upstream of the DNA of the present invention, a 
nbosome-bmding site r a polyadenyiat ion sine and a transcription 
termination sequence. Such functional sequences, which can be used 
to express the DNA of the present invention in eukaryotic cells, 
can be obtained from viruses and viral substances . Examples of such- 
functional sequences include an SRa promoter, SV40 promoter, LTR 
promoter, CMV (cytomegalovirus) promoter and HSV-TK promoter. 
Among them, a CMV promoter and SRa promoter can be preferably used. 
As promoters to be placed inherently upstream of the gene encoding 
the protein of the present invention, any promoters can be used so 
long as they are suitable for use in the above host-vector systems. 
Examples of origins of replication include foreign origins of 
replication, for example, those derived from viruses such as 
adenovirus, polyoma virus and SV4Q virus. When vectors capable of 
integration into host chromosomes are used as expression vectors, 
origins of replication of the host chromosomes may be employed. 
Examples of suitable expression vectors include the plasmids 
pSV-dhfr (ATCC 37146), pBPV-l<9-l) (ATCC 37111), pcDNA3 . 1 
(INVITROGEN) and pMEl8S-FL3. 

The present invention also includes a transformed cell, which 
comprises the above recombinant vector. 

Microorganisms or cells transformed with the replicable 
recombinant vector of the present invention can be selected from 
remai ning ur.t Transformed parent eel Is based on at least one phenotype 
conferred by the recombinant vector. Phenotypes can be conferred 
by inserting at '.oust one marker gene into the recombinant vector. 
Marker genes naturally contained in replicable vectors can b=> 
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employed. Examples of marker genes include drug resistance genes 
such as neomycin resistance genes, and genes encoding dihydrof olate 
reductase . 

As hosts for use in the above step (C) , any of prokaryotes 
(e.g., E. coli), microorganisms (e.g., yeast and fungi) as well as 
insect and animal cells can be used so long as such hosts are 
compatible with the expression vectors used. Examples of such 
microorganisms include Escherichia coli strains such as E . coli K12 
strain 294 (ATCC 31446), E. coli X1776 (ATCC 31537), E. coli C600, 
E . coli JM109 and E. coli B strain; bacterial strains belonging to 
the genus Bacillus such as Bacillus subtilis; intestinal bacteria 
other than E. coli, such as Salmonella typhimurium or Serratia 
marcescens; and various strains belonging to the genus Pseudomonas . 
Examples of such yeast include Saccharomyces cerevisiae, 
Schizosaccharomyces pombe, and Pichia pastoris. Examples of such 
fungi include Aspergillus nidulans, and Acremonium chrysogenum 
(ATCC 11550) . 

As insect, cells, for example, Spodoptera f rugiperda (Sf cells) , 
High Five™ cells derived from eggs of Trichoplusiani , etc., can 
be used when the virus is AcNPV, Examples of such animal ceils 
include HEK 293 cells, COS-1 cells, COS-7 cells, Hela cells, and 
Chinese hamster ovary (CHC) cells . Among them, CHO cells and HEK 
293 cells are preferred. 

When ceils are used as hosts, combinations of expression 
vectors and host ceils to be used vary with experimental objects. 
According to such combinations, two types of expression (i.e. 
transient expression and constitutive expression) can be included. 

"Transformation" o: m: croor can isms and cells in the above step 
(C) reiers to introducing DN'A into microorganisms or cells by 



32 



forcible methods or phagocytosis of cells and then transiently or 
const! tutively expressing the trait of the DNA in a plasmid or an 
mtra-chromosome integrated form. Those skilled in the art can 
carry out transformation by known methods [see e.g., "Idenshi 
Xougaku Handbook (Genetic Engineering Handbook)", an extra issue 
of "Jikken Igaku (Experimental Medicine) " , YOD0SHAC0., LTD.] . For 
example, in the case of animal cells, DNA can be introduced into 
cells by known methods such as DEAE-dextran method, calcium- 
phosphate -media ted trans feet ion, electr operation , lipof ection, 
etc. For stable expression of the protein of the present invention 
using animal cells, there is a method in which selection can be 
carried out by clonal selection of the animal cells containing the 
chromosomes into which the introduced expression vectors have been 
integrated. For example, t ransf ormants can be selected using the 
above selectable marker as an indication of successful 
transformation, in addition, the animal ceils thus obtained using 
the selectable marker can be subjected to repeated clonal selection 
to obtain stable animal cell strains highly capable of expressing 
the protein of the present invention. When a dihydrof olate 
reductase (DHFR) gene is used as a selectable marker, one can culture 
animal cells while gradually increasing the concentration of 
methotrexate (MIX) and select the resistant strains, thereby 
amplifying the DNA encoding the protein of the present invention 
together with the DHFR gene to obtain animal cell strains having 
higher levels of expression. 

The above transformed cells can be cultured under conditions 
which permit the expression of the DKA encoding the protein of the 
present invention to produce and accumulate the protein of the 
present invention. In this manner, the protein o: the present 
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invention can be produced. Thus, the present invention also 
includes a process for producing a protein, which comprises 
culturing a transformed cell comprising the isolated polynucleotide 
according to above item (3) to (6) under conditions providing 
expression of the encoded protein and recovering the protein from, 
the culture. 

The above transformed cells can be cultured by methods known 
to those skilled in the art (see e.g., "Bio Manual Series 4 M , YODOSHA 
CO., LTD.) . For example, animal cells can be cultured by various 
known animal cell culture methods including attachment culture such 
as Petri dish culture, multitray type culture and module culture, 
attachment culture in which cells are attached to cell culture 
carriers (microcarrier s ) , suspension culture in which productive 
cells themselves are suspended- Examples of media for use in the 
culture include media commonly used for animal cell culture, such 
as D-MEM and RPMI 1640. 

In order to separate and purify the protein of the present 
invention from the above culture, suitable combinations of per se 
known separation and purification methods can be used. Examples 
such methods include methods based on solubility, such as 
salting-out and solvent precipitation; methods based on the 
difference in charges, such as ion-exchange chromatography; methods 
mainly based on the difference in molecular weights, such as dialysis, 
ultrafiltration, gel filtration and SDS-polyacry lamide gel 
electrophoresis; methods based on specific affinity, such as 
affinity chromatography; methods based on the difference in 
hydrophobic! ty , such as reverse phase high performance liquid 
chromatography; and methods based on the difference in isoelectric 
points/ such as isoelectric focusing. For example, a protein of the 
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present invention can be recovered and purified from recombinant 
cell cultures by well-known methods including ammonium sulfate or 
ethanol precipitation, acid extraction, anion or cation exchange 
chromatography, phospho cellulose chromatography, hydrophobic 
interaction chromatography, affinity chromatography, 

hydroxyapatite chromatography and lectin chromatography . Most 
preferably, high performance liquid chromatography is employed for 
purification. Well known techniques for refolding proteins may be 
employed to regenerate active conformation when the polypeptide is 
denatured during intracellular synthesis, isolation or 
purification . 

The protein of the present invention can also be produced as 
a fusion protein with another protein. These fusion proteins are 
also included within the present invention. For the expression of 
such fusion proteins, any vectors can be used so long as the DNA 
encoding the protein can be inserted into the vectors and the vectors 
can express the fusion protein. Examples of proteins to which a 
polypeptide of the present invention can be fused include 
glutathione S-transf erase (GST) and a hexa-histidine sequence (6 
x His) . The fusion protein of the protein of the present invention 
with another protein can be advantageously purified by affinity 
chromatography using a substance with an affinity for the fusion 
partner protein. For example, fusion proteins with GST can be 
purified by affinity chromatography using glutathione as a ligand. 

The present invention also includes an inhibitory protein, 
i.e., a protein capable of inhibiting the activity of the protein 
?f above item C) . Examples of such inhibitory proteins include 
antibodies, or ether proteins that bind :c active sites of a protein 
oi the above item (7), thereby inhibiting the expression of their 
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activity . 

The present invention also relates to an antibody that 
specifically binds the protein of the present invention or a fragment 
thereof, and to production of such an antibody. The antibody is 
not specifically limited so long as it can recognize the protein 
of the present invention. Examples of such antibodies include 
polyclonal antibodies, monoclonal antibodies and their fragments, 
single chain antibodies and humanized antibodies. Antibody 
fragments can be produced by known techniques. Examples of such 
antibody fragments include, but not limited to, F(ab'); fragments, 
Fab' fragments, Fab fragments and Fv fragments. The antibody that 
specifically binds the protein of the present invention can be 
produced using the protein of the present invention or a peptide 
thereof as an immunogen according to per se known process for 
producing antibodies or antisera. For example, a monoclonal or 
polyclonal antibody can be produced by administering the protein 
according to above item (1) or (2) as an antigen or epi tope-bearing 
fragments to a non-human animal. Such methods are described, for 
example, in "Shin Idenshi Kougaku Handbook (New Genetic Engineering 
Handbook)", the third edition, an extra issue of "Jikken Igaku 
(Experimental Medicine)", YODOSHA CO., LTD . 

In the case of polyclonal antibodies, for example, the protein 
of the present invention or a peptide thereof can be injected to 
animals such as rabbits to produce antibodies directed against the 
protein cr peptide, and then their bleed can be collected. The 
polyclonal antibodies can be purified from the blood, for example, 
by ammonium sulfate precipitation or ion-exchange chromatography, 
or by using the affinity column on which the protein has been 
irrmobi 1 i zed . 
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In the case of monoclonal antibodies, for example, animals 
such as mice are immunized with the protein of the present invention , 
their spleen is removed and homogenised to obtain spleen ceils, which 
are then fused with mouse myeloma ceils by using a reagent such as 
polyethylene glycol. From the resulting hybrid cells (i.e. 
hybridoma cells) , the clone producing the antibody directed against 
the protein of the present invention can be selected. Then, the 
resulting clonal hybridoma cells can be implanted intraperitoneally 
into mice, the ascitic fluid recovered from the mice. The resulting 
monoclonal antibody can be purified, for example, by ammonium 
sulfate precipitation or ion-exchange chromatography, or by using 
the affinity column on which the protein has been immobilized. 

When the resulting antibody is used to administer it to humans, 
it is preferably used as a humanized antibody or human antibody in 
order to reduce its immunogenicity . The humanized antibody can be 
produced using transgenic mice or other mammals. For a general 
review of humanized antibodies, see, for example, Morrison, S.L. 
et al., Proc. Natl. Acad. Sci . USA, 81:6851-6855 (198 4); Jones, P.T. 
etal., Nature 321 : 522-525 (1986); Hiroshi Noguchi , Igaku no Ayumi 
U T . Clin. Exp. Med.) 167:457-462 (1993); Takashi Matsumoto, Kagaku 
to Seibutsu (Chemistry and Biology) 36:448-456 (1998). Humanized 
chimeric antibodies can be produced by linking a V region of a mouse 
antibody to a C region of a human antibody. Humanized antibodies 
zan be produced by substituting a sequence derived from, a human 
antibody for a region other than a complementarity-determining 
region irom a mouse monoclonal antibody. In addition, human 
antibodies can be directly produced in ; he same manner as the 
production of conventional monoclonal antibodies by immunizing the 
mice whose immune systems have been replaced with human immune 
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systems. These antibodies can be used to isolate or to identify 
clones expressing the protein or to purify the protein of the present 
invention from a cell extract or transformed cells producing the 
protein of the present invention. These proteins can also be usee 
to construct ELISA, RIA (radioimmunoassay) and western blotting 
systems. These assay systems can be used for diagnostic purposes 
for detecting an amount of the protein cf the present invention 
present in a body sample in a tissue or a fluid in the blood of an 
animal, preferably human. For example, they can be used for 
diagnosis of a disease characterized by undesirable activation of 
HF-kB resulting from (expression) abnormality of the protein of the 
present invention, such as inflammation, autoimmune disease, 
infection (for example, HIV infection) , cancer and the like . In order 
to provide a basis for diagnosis of a disease, a standard value must 
be established. However, this is a well-known technique to those 
ski lied in the art . For example, a method of calculating the standard 
value comprises binding a body fluid or a cell extract of normal 
individual of a human or an animal to an antibody against the protein 
of the present invention under a suitable condition for the complex 
formation, detecting the amount of the antibody-protein complex by 
chemical or physical means and then calculating the standard value 
for the normal sample using a standard curve prepared from a 
standard solution containing a known amount of an antigen (the 
protein of the present invention) . The presence of a disease can 
be confirmed by deviation from the standard value obtained by 
comparison of the standard value with the value obtained from a 
sample of an ; ^dividual latently suffer : ng : rem a disease associated 
with the protein of the present invention. These antibodies can also 
be used as reagents 1 or studying functions of the protein of Lhe 
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present invention . 

The antibodies of the present invention can be purified and 
then administered to patients characterized by undesirable 
activation of HF-kB resulting from (expression) abonormaiity of the 
protein of the present invention, such as inflammation, autoimmune 
disease, infection (such as HIV infection), cancer and the like- 
Thus in another aspect, the present invention is a pharmaceutical 
composition which comprises the above antibody as an active 
ingredient, and therapy using the antibody of the present invention . 
In such pharmaceutical compositions, the active ingredient may be 
combined with other therapeutically active ingredients or inactive 
ingredients (e.g., conventional pharmaceutically acceptable 
carriers or diluents such as immunogenic adjuvants) and 
physiologically non-toxic stabilizers and excipients. The 
resulting combinations can be sterilized by filtration, and 
formulated into vials after lyophilization or into various dosage 
forms in stabilized and preservable aqueous preparations. 
Administration to a patient can be intra-arterial administration, 
intravenous administration and subcutaneous administration, which 
are well known to those skilled in the art. The dosage range depends 
upon the weight and age of the patient, route of administration and 
the like. Suitable dosages can be determined by those skilled in 
the art. These antibodies exhibit therapeutic activity by 
inhibiting the KF- k B activation mediated by the protein of the 
present invention . 

The DMA of the present invent: on car. also be used to isolate, 
identify und clone other proteins involved in intracellular signal 
transduction processes. For example, the DXA sequence encoding tha 
protein of the present invention can he usee as a "bait" in yeast 
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two-hybrid systems < see e . g . , Nature 3 4 0 : 2 4 5-2 4 6 (1989)) to isolate 
and clone the sequence encoding a protein ("prey") which can 
associate with the protein of the present invention. In a similar 
manner, it can be determined whether the protein of the present 
invention can associate with other cellular proteins (e.g., NIK and 
TRAF2) . In another method, proteins which can associate with the 
protein of the present invention can be isolated from cell extracts 
by immunoprecipitation [see e.g., "Shin Idenshi Kougaku Handbook 
(New Genetic Engineering Handbook) ", an extra issue of " Jikken Igaku 
(Experimental Medicine)", YODOSHA CO., LTD.] using antibodies 
directed against the protein of the present invention. In still 
another method, the protein of the present invention can be expressed 
as a fusion protein with another protein as described above, and 
immunoprecipitated with an antibody directed against the fusion 
protein in order to isolate a protein which can associate with the 
protein of the present invention. 

The diagnostic assays offer a process for diagnosing or 
determining a susceptibility to the diseases through detection of 
mutation in the NF- k B gene by the methods described. In addition, 
such diseases may be diagnosised by methods comprising determining 
from a sample derived from a subject an abonormally decreased or 
increased level of protein or mRNA, Decreased or increased 
expression can be measured at the RNA level using any of the methods 
well known in the art for the quantitation of polynucleotides, such 
as, for example, nucleic acid amplification, for instance PGR, 
RT- PGR, RNasa protection, Northern blotting and ether hybridization 
methods. Assay techniques thai can be used to determine levels of 
a protein in a sample derived trom a host, are well-known to those 
skilled in the art. Such assay methods include radioimmunoassays, 



40 




competitive-binding assays, Western blot analysis and ELISA assays . 

The DNA of the present invention can be used to detect 
abnormality in the DNA or mRNA encoding the protein of the present 
invention or a peptide fragment thereof. The invention relates to 
a method for diagnosing a disease, or susceptibility to a disease 
associated with the expression of the protein according to above 
item (1) or (2) in a subject, which comprises determining mutations 
in the polynucleotide sequence encoding the protein. Thus, for 
example, the DNA of the present invention is useful for gene 
diagnosis regarding damage, mutations, and reduced, increased or 
over- expression of the DNA or mRNA. That is, the present invention 
includes a method for diagnosing a disease associated with the 
expression or activity of NF- k. B in a subject, which comprises the 
steps of: 

A process for diagnosing a disease or susceptibility to a disease 
in a subject related to espression or activity of the protein of 
above item (1) or (2) in a subject comprising; 

(a) determining the presence or absence of a mutation in the 
nucleotide sequence encoding said protein in the genome of said 
subject; and/or 

(b) analyzing the amount of expression of said protein in a sample 
derived from said subject, 

wherein a diagnosis of disease is made when the amount of the protein 
expressed is 2-iold or higher than normal, or half or .lower than 
normal . 

when the NF- k S coding nucleotide sequence contains a mutation 
according to the above step (a), :.he mutation may cause disease 
associated with the expression or activity of KF- k 3. When the 
amount of the expression of the protein of above item ;7) :s d liferent 
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from the normal value according to the above step (b) , the abnormal 
expression of the NT- k B activating new protein of the present 
invention may be responsible for diseases associated with the 
expression or activity of NF-kB. Determination of the presence 
or absence of a mutation in the NF- k B coding nucleotide sequence 
in the above step (a) may involve RT-PCR using a part of the 
nucleotide sequence of the NF- k. B gene as a primer, followed by 
conventional DNA sequencing to detect the presence or absence of 
the mutation. PCR-SSCP [Genomics 5:874-879 (1939); "Shm Idenshi 
Kougaku Handbook (New Genetic Engineering Handbook)", an extra 
issue of "Jikken Igaku (Experimental Medicine )" , YODQSHACO., LTD.] 
can also be used to determine the presence or absence of the mutation . 
Measurement of the amount of the expression of the protein in the 
above step (b) may involve, for example, using the antibody of above 
item (16). Sequencing the nucleotide sequence may involve , for 
example, RT-PCR using a part of the nucleotide sequence of the gene 
of above items (3) to (6) as a primer, followed by conventional DNA 
sequencing to detect the presence or absence of the mutation. 
PCR-SSCP (Genomics 5 : 874-879 (1989); "Shi n Idenshi Kougaku Handbook 
(New Genetic Engineering Handbook) " , an extra issue of "Jikken Igaku 
(Experimental Medicine)", YO DOSHA CO . , LTD.] can also be used to 
determine the presence or absence of the mutation. 

The present invention also relates to a method for screening 

compounds for activity as inhibitors or activators of NF-/c3, which 
comprises the steps of: 

(a) providing a cell with a gene encoding a protein that activates 
N F- ac 5 , and a component that provides a detectable signal upon 
activation of Nr- k R; 

!b) culture r.rj ihc transformed cell under conditions, which permit 



42 



the expression of the gene in the transformed ceil; 
!c) contacting the transformed cell with one or more compounds; and 

(d) measuring the detectable signal; and 

(e) isolating or identifying as an activator compound a compound 
that increases said detectable signal 2-fold or higher than normal 
and isolating or identifying as an inhibitor compound a compound 
that decreases said detectable signal half or higher than normal. 

Examples of components capable of providing a detectable signal 
include reporter genes . Reporter genes are used instead of directly 
detecting the activation of transcription factors of interest. The 
transcriptional activity of a promoter of a gene is analyzed by 
linking the promoter to a reporter gene and measuring the activity 
of the product of the reporter gene ("Bio Manual Series 4" (1994), 
YODOSHA CO., LTD.) . Any peptide or protein can be used so long as 
those skilled in the art can measure the activity or amount of the 
expression product (including the amount of the produced mRNA) of 
the reporter genes. Fcr example, enzymatic activity of 
chloramphenicol acetyl transferase, 0 -galactosidase, luciferase, 
etc. , can be measured. Any reporter plasmids can be used to evaluate 
NF-jcB activation so long as the reporter plasmids have an NF - k 
B recognition sequence inserted upstream of the reporter gene. For 
example, pNF- k. B-Luc (STRATAGEGE) can be used. Other examples 
include NF- k B dependent reporter plasmids described in Tanaka S. 
et al. , J. Vet . Med. Sci . Vol .59 (7) ; Rothe M. et al . , Science Vol .269, 
p. 1424-1427 (1995). Any host cells can be used so long as NF- n 
3 activation can be detected in the host eel Is . Preferred host cei-s 
are mammalian cel. Is such as 2 93 -EDNA cells. Transformation and 
culture of the ce~~s can ho carried out as described above. In a 
specific embodiment, the method for screening a compound which 
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inhibits or activates NF- k B activation comprises cuituring the 
transformed cell for a certain period of time, adding a certain 
amount of a test compound, measuring the reporter activity expressed 
by the cell after a certain period of time, and comparing the activity 
with that of a ceil to which the test compound has not been added. 
The reporter activity can be measured by methods known in the art 
(see e.g., M Bio Manual Series 4" (1994), YOOOSKA CO,, LTD.). 
Examples of test compounds include, but not limited to, low molecular 
weight compounds and peptides. Test compounds may be artificially 
synthesized compounds or naturally occurring compounds. Test 
compounds may be a single compound or mixtures. Examples of such 
detectable signals which may be measured include the amount of m.RNA 
or proteins for genes whose expression is known to be induced by 
KF-kB activation (e.g., genes for IL-i and TNF-a) in addition to 
the above reporter genes. 

It is also possible to produce a pharmaceutical composition 
according to the following steps (a) to (f ) : 

(a) providing a cell with a gene encoding a protein that activates 
NF- k B, and a component that provides a detectable signal upon 
activation of NF-kB; 

(b) cuituring the transformed cell under conditions, which permit 
the expression of the gene in the transformed ceil; 

(c) contacting the transformed ceil with one or more candidate 
compounds ; 

Id) measuring the detectable signal; and 

(e) isolating or identifying as an activator compound a compound 
that increases said detectable signal 2-fold or higher than, normal 
and isolating or identifying as an inhibitor compound a compound 
that decreases said detectable >iu:i^i half or less than normal; and 
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(f) optimizing the isolated or identified compound as a 
pharmaceutical composition . 

The amount of mRNA can be measured, for example, by northern 
hybridization, RT-PCR, etc. The amount of proteins can be measured, 
for example, by using antibodies. The antibodies may be produced 
by known methods. Commercially available antibodies (from, e.g., 
Wako Pure Chemical Industries, Ltd.) can also be used. 

The protein of the present invention may also be used in a 
method for the structure-based design of an agonist, antagonist or 
inhibitor of the protein, by: 

(a) determining in the first instance the three-dimensional 
structure of the protein; 

(b) deducing the three-drmensional structure for the likely 
reactive or binding site(s) of an agonist, antagonist or inhibitor; 

(c) synthesising candidate compounds that are predicted to bind to 
or react with the deduced binding or reactive site; and 

(d) testing whether the candidate compounds are indeed agonists, 
antagonists or inhibitor. 

The present invention also includes a compound obtainable by 
the above screening method- However, the screening method of the 
present invention is not limited to the above method. The present 
invention also includes a process for producing the pharmaceutical 
composition by the method of above item (14). 

There is no special limitation to the above candidate 
compounds. Such compounds include low molecular weight compounds 
and peptides. They may be artificially synthesised compounds and 
naturally occurring compounds, As the compounds obtained by "he 
above screening methods have a function as inhibiting or activating 
N'F- k ? act i vat ion , they are useful as therapeutic or preventive 
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pharmaceuticals for the treament of diseases resulting from 
unfavorable activation of NF-kB. In order to isolate and purify 
the target compounds from the mixture r it is suitable to combine 
rhe known methods such as filtration, extraction, washings, drying, 
concentration, crystallization, various chromatography . When 
obtainment of a salt of the compounds is desired, a compound which 
is obtained in the form of a salt can be purified as it is. A compound 
which is obtained in the free form can be converted into a salt by 
isolating and purifying a salt obtained by dispersing or dissolving 
the compound into a suitable solvent and then adding a desired acid 
or base, when the compounds or salts thereof obtained by the method 
of the present invention are used as a pharmceutical 
composition, they can be formulated. The above compounds or their 
pharmaceutically acceptable salts in an amount effective as an 
active ingredient, and pharmaceutically acceptable carriers can be 
mixed. A form of formulation suitable for the mode of administration 
is selected. A composition suitable for oral administration 
includes a solid form such as tablet, granule, capsule, pill and 
powder, and solution form such as solution, syrup, elixir and 
dispersion, A form useful for parenteral administration includes 
sterile solution, dispersion, emulsion and suspension. The above 
carriers include, for example, sugars such as gelatin, lactose and 
glucose , starches such corn, wheat, rice and maize, fatty acids 
such as stearic acid, salts of fatty acids such as calcium stearate, 
magnesium stearate, talc, vegetable oil, alcohol such as stearyl 
alcohol and benzyl alcohol, gum, and polyalkylene glycol. Examples 
oi such liquid carriers include generally water, saline, sugar 
soluti.cn of. dextrose and the liie, glycols such as ethylene glycol, 
propylene g:yco: and polyethylene glycol. 
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The present invention also includes a kit for screening a 
compounds for activity as an inhibitor or activator of NF- k B 
activation. The kit comprises (a) a cell comprising a gene encoding 
a protein that activates NF- k B, and a component capable of providing 
a detectable signal upon activation of NF-kB; and (b) reagents for 
measuring the detectable signal. Thus, the present invention 
provides the kit which contains reagents necessary for such 
screening. In another aspect, the present invention relates to a 
diagnostic kit which comprises: 

(a) a polynucleotide of the present invention such as SEQ ID NOS: 
2, 4, 6, 3, 10, 12, 14, 16, 18, 20, 22, 24, 26, 23, 30, 32, 34, 

36, 33, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 

70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 

102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122, 124, 126, 

128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148 and 150; 

(b) a nucleotide sequence complementary to that of (a) ; 

(o! a protein of the present invention such as SEQ ID NOS: 1, 
3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 

37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 

71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 

103, 105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 125, 127, 

129, 131, 133, 135, 137, 139, 14 1, 143, 145, 147 and 14 9 or a fragment 
thereof; or 

(d) an antibody to a protein of the present invention, such as to 
the protein of (c) . 

In such kit, ;a), (b) , (c^ or (d) may comprise a substantial 
component. Such, a kit is useful for diagnosing a disease or 
susceptibility to a disease such as inflammation, aut c immune 
diseases, infectious diseases (e.g., HIV infection; and cancers. 
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Because NF- k B is involved in a wide variety of pathological 
conditions such as inflammation, autoimmune diseases, cancers and 
viral infections, it is an attractive target for drug design and 
therapeutic intervention. Many experiments show that the 
inhibition of NF- k B activity may have significant physiological 
effects [see e.g., Ann. Rheum. Ds . 57:733-741 (1998); American 
Journal of Pathology 152:793-303 (1998); ARTHRITIS & RHEUMATISM 
40:226-236 (1997); Air,. J . Respir. Crit. Care Med. 158:1585-1592 
(1998); J . Exp. Med. 188:1739-1750 (1993); Gut 42:477-484 (1998); 
The Journal of Immunology 161:4572-4582 (1998); Nature Medicine 
3:894-899 (19 97)]. The finding of the new protein described herein 
capable of activating NF- n B has provided a new method for inhibiting 
an abnormal NF- k B function. Thus, the present invention also 
relates to use of a compound which inhibits the function of the 
protein capable of activating NF- k B described above, for inhibiting 
NF- k B activation. The compound obtained by the above screening 
method, which inhibits NF- k B activation, is useful as a medicament 
to treat or prevent diseases characterized by undesirable 
activation of NF-acB, such as inflammation, autoimmune diseases, 
infectious diseases (e.g., HIV infection) and cancers. Recently, 
it has also become apparent that NF- k B activation inhibits 
apoptosis of ceils. The compound obtained by the above screening 
method, which inhibits NF- k E activation, may be capable of 
stimulating apoptosis. Diseases which may be treated by the 
induction of apoptosis include tumors. 

Cn the other hand, diseases which may be t roared by the 
inhibition of apoptosis include GVHD, skin diseases such as toxic 
epidermal necrolysis (TEN), proliferative nephritices (e.g., icA 
nephritis, purpuric nephritis and iupus nephritis) and fulminant 
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hepatitis. Thus, the compound obtained by the above screening 
method, which activates NF- k B activation, is useful as a medicament 
to treat or prevent these diseases. 

In addition, the gene encoding the protein of the present 
invention is useful for gene therapy to treat various diseases such 
as cancers, autoimmune diseases, allergy diseases and inflammatory 
response. "Gene therapy" refers to administering into the human 
body a gene or a cell into which a gene has been introduced. The 
protein of the present invention and the DNA encoding the protein 
can also be used for diagnostic purposes. 

The compound obtained by the screening method of the present 
invention or a salt thereof can be formulated into the above 
pharmaceutical compositions (e.g., tablets, capsules, elixirs, 
microcapsules, sterile solutions and suspensions) according to 
conventional procedures. The formulations thus obtained are safe 
and of low toxicity, and can be administered, for example, to humans 
and mammals (e.g., rats, rabbits, sheep, pigs, cattle, cats, dogs 
and monkeys) . Administration to patients can be carried out by 
methods known in the art, such as int ra-arterial injection, 
intravenous injection and subcutaneous injection. The dosage may 
vary with the weight and age of the patient as well as a mode of 
administration, but those skilled in the art can appropriately 
select suitable dosages. Wh.cn the compound can be encoded by DNA, 
the DNA can be inserted into a vector for gene therapy, and gene 
therapy can be carried out. The dosage and mode of administration 
may vary with the weight, age and symptoms of the patient, but those 
skilled in the art can. appropriately select them. Thus, the present 
invention alsc relates to a pharmaceutical composition which 
comprises the above compound as an active ingredient. 
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In addition, the above compound is useful as a medicament to 
treat or prevent diseases characterized by undesirable activation 

of NF-jcB, such as inflammation, autoimmune diseases , viral diseases, 
infectious diseases and cancers. Thus, the present invention also 
relates to a pharmaceutical composition for inflammation, 
autoimmune diseases , viral diseases, cancers, etc. , which comprises 
the above compound. Specifically, the pharmaceutical composition 
is useful as a therapeutic and prophylactic drug against, for example, 
rheumatoid arthritis, osteoarthritis, systemic lupus erythematosus, 
diabetes, sepsis, asthma, allergic rhinitis, ischemic heart 
diseases, inflammatory intestinal diseases, subarachnoid 
hemorrhage, viral hepatitis and AIDS. 

The present invention also relates to the use of a 
pharmaceutical composition produced according to above item (14) 
for manufacturing a medicament against inflammation, autoimmune 
diseases, viral diseases, cancers, etc. The present invention also 
includes an antisense oligonucleotide against a gene of any one of 
^bove items (3) to (6) . An antisense oligonucleotide refers to an 
oligonucleotide complementary to the target gene sequence. The 
antisense oligonucleotide can inhibit the expression cf the target 
gene by inhibiting RNA functions such as translation to proteins, 
transport to the cytoplasm and other activity necessary for overall 
biological functions, In this case, the antisense 

oligonucleotide may be RKA or DNA. The TKA sequence of the present 
invention can be used to prcduce an antisense oligonucleotide 
capable of hybridizing with the mRNA transcribed from the gene 
encoding the protein of the present invention. It is known that 
an antisense o\ : qonucleot ice generally has an inhibitory effect on 
the expression of the corresponding gene (see e.g., Saibou Xcugaku 
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Vol.13, No . 4 (1994)). Theoligonucleotidecontaininganantiser.se 
coding sequence against a gene encoding the protein of the present 
invention can be introduced into a cell by standard methods. The 
oligonucleotide effectively blocks the translation of mRNA of the 
gene encoding the protein of the present invention, thereby blocking 
its expression and inhibiting undesirable activity. 

The oligonucleotide of the present invention may be a 
naturally occurring oligonucleotide or its modified form [see e.g. , 
Murakami & Makino, Saibou Kougaku Vol.13, No. 4, p. 259-266 (1994); 
Akira Murakami, Tanpakushitsu Kakusan Kouso (PROTEIN, NUCLEIC ACID 
AND ENZYME) Vol.40, No. 10, p. 1364-1370 ( 1 995 ) , Tunenari Takeuchi et 
al., Jikken Igaku (Experimental Medicien) Vol. 14, No. 4 p85- 
95(1996)]. Thus, the oligonucleotide may have modified sugar 
moieties or inter-sugar moieties. Examples of such modified forms 
include phosphothioates and other sulfur-containing species used 
in the art. According to several preferred embodiments of the 
present invention, at least one phosphodiester bond in the 
oligonucleotide is substituted with the structure which can enhance 
the ability of the composition to permeate cellular regions where 
F.NA with the activity to be regulated is located. 

Such substitution preferably involves a phosphorothioate 
bond, a phosphoramidate bond, methylphosphonate bond, or a 
short-chain alky! or cycloalkyl structure . The oligonucleotide may 
also contain at least some mod; fled base forms . Thus, it may contain 
purine and pyrimidine derivatives other than naturally occurring 
purine and pyrimidine. Similarly, the furanosyl moieties of the 
nucleotide subunits can be modified so long as the essential purpose 
of the present invention is attained. Examples of such 
modifications include 2'-0- ;: ; kyl and 2 '--halogen substituted 
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nucleotides. Examples of modifications in sugar moieties at their 
2-position include OK, SK, SCH 3 , OCH 3/ OCN or 0{CK 2 ) r CH 3 , wherein n 
is 1 to about 10, and other substituents having similar properties. 
All the analogues are included in the scope of the present invention 
so long as they can hybridize with the mRNA of the gene of the present 
invention to inhibit functions of the mRNA. 

The oligonucleotide of the present invention contains about 
3 to about 50 nucleotides, preferably about 8 to about 25 nucleotides, 
more preferably about 12 to about 20 nucleotides. The 
oligonucleotide of the present invention can be produced by the 
well-known solid phase synthesis technique. Devices for such 
synthesis are commercially available from some manufactures 
including Applied Biosystems ■ Other oligonucleotides such as 
phosphothioates can also be produced by methods known in the art. 

The oligonucleotide of the present invention is designed to 
hybridize with the mRNA transcribed from the gene of the present 
invention. Those skilled in the art can easily design an antisense 
oligonucleotides based on a given gene sequence (For example, 
Murakami and Makino: Saibou Kougaku Vol. 13 No . 4 p259-266 (1 994), 
Akira Murakami : Tanpakushitsu Kakusan Kouso (PROTEIN, NUCLEIC ACID 
AND ENZYME) Vol. 40 No . 1 0 pi 3 64 - 1 3 7 C (1995), Tunenari Takeuchi et 
al., Jikken Igaku (Experimental Medicine) Vol. 14 No. 4 p85-95 
(1996)}. Recent sutudy suggests that antisense oligonucleotides 
which are designee in a region containing 5' region of mRNA, 
preferably, the translation initaiation site, are most effective for 
the inhibition of the expression cf a gene. The length of the 
antisense oligonucleotides is preferably 15 to 30 nucleotides and 
more preferably 2C to 25 nucleotides. It is important to confirm 
no interaction wi*_h other mRNA and no formation of secondary 
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structure in the oligonucleotide sequence by homology search. The 
evaluation of whether the designed antisense oligonucleotide is 
functional or not can be determined by introducing the antisence 
oligonucleotide into a suitable cell and measuring the amount of 
the target mRNA, for example by northern blotting or R7-PCR, or the 
amount of the target protein, for example by western blotting or 
fluorescent antibody technique, to confirm the effect of expression 
inhibition 

Another method includes the triple helix technique. This 
technique involves forming a triple helix on the targeted 
intra-nuclear dna sequence, thereby regulating its gene expression, 
mainly at the transcription stage. The oligonucleotide is designed 
mainly in the gene region involved in the transcription and inhibits 
the transcription and the production of the protein of the present 
invention. Such RNA r DNA and oligonucleotide can be produced using 
known synthesizers . 

The oligonucleotide may be .introduced into the cells 
containing the target nucleic acid sequence by any of DNA 
transfection methods such as calcium phosphate method, 
electroporation, lipof ection , microinjection, or gene transfer 
methods including the use of gene transfer vectors such as viruses. 
An antisense oligonucleotide expression vector can be prepared 
using a suitable retrovirus vector, then the expression vector can 
be introduced into the cells containing the target nucleic acid 
sequence by contacting the vector with the cells in vivo or ex vivo. 

The DNA of the present invention c^n be used in the antisense 
RNA/ DNA technique or the triple helix technique to inhibit NF- k 
D activation mediated by the protein of the present invention. 

The antisense oligonucleotide against the gene encoding the 
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protein of the present invention is useful as a medicament to treat 
or prevent diseases characterized by undesirable activation of NF- 
nB r such as inflammation, autoimmune diseases, infectious diseases 
(e.g., HIV infection) and cancers. Thus, the present invent ion also 
includes a pharmaceutical composition which comprises the above 
antisense oligonucleotide as an active ingredient. The antisense 
oligonucleotide can also be used to detect such diseases using 
northern hybridization or ?CR. 

The present invention also includes a ribozyme which inhibits 
KF- jc B activation. A ribozyme is an RNA capable of recognizing a 
nucleotide sequence of a nucleic acid and cleaving the nucleic acid 
(see e.g., Hiroshi Yanagawa, "Jikken Igaku (Experimental Medicine) 
Bioscience 12: New Age of RNA) . The ribozyme can be produced so 
that it cleaves the selected target RNA (e.g., mRNA encoding the 
protein of the present invention) . Based on the nucleotide sequence 
of the DNA encoding the protein of the present invention, the 
ribozyme specifically cleaving the mRKA of the protein of the present 
invention can be designed- Such ribozyme has a complementary 
sequence to the mRNA for the protein of the present invention, 
complementarily associates with the mRNA and then cleaves the mRNA, 
which results in reduction or entire loss of the expression of the 
protein of trie present, invention. The level cf the reduction of 
the expression is dependent on the level of the ribozyme expression 
in the target cells. 

There are two types of ribozyme commonly used: a hammerhead 
ribozyme and a hairpin ribozyme. In particular, hammerhead 
ribozymes have been well studied regarding their primary and 
secondary structure necessary tor their cleavage activity, and 
those skilled m the art can easily design the ribozym.es nucleot :dt:o 
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solely on the nucleotide sequence information for the DNA encoding 
the protein of the present invention [see e.g., Iida et al., Saibou 
Kougaku Vol. 16, No. 3, p. 438-445 (1997) ; Ohkawa & Taira, Jikken Igaku 
(Experimental Medicine) Vol.12, No. 12, p. 83-88 (1994)]. It is 
known that the hammerhead nbozymes have a structure consisting of 
two recognition sites (recognition site I and recognition site II 
forming a chain complementary to target RNA) and an active site, 
and cleave the target RNA at the 3 'end of its sequence NUX (wherein 
N is A or G or C or U, and X is A or C or U) after the formation of 
a complementary pair with the target RNA in the recognition sites. 
In particular, the sequence GUC (or GUA) has been found to have the 
highest activity [see e.g., Koizumi, M . et al . , Nucl . Acids Res. 
17:7059-7071 (1969); Iida et al . , Saibou Kougaku Vol.16, No. 3, 
p. 438-445 (1997); Ohkawa & Taira, Jikken Igaku (Experimental 
Medicine) Vol.12, No. 12, p. 83-88 (1994); Kawasaki £ Taira, Jikken 
Igaku (Experimental Medicine) Vol.18, No. 3, p. 381-336 (2000)]. 

Therefore the sequence GTC (or GTA) is searched out, and a 
ribozyme is designed to form several, up to 10 to 20 complementary 
base pairs around that sequence. The suitability of the designed 
ribozyme can be evaluated by checking whether the prepared ribozyme 
can cleave the target mRNA in vitro according to the method described 
for example in Ohkawa & Taira, Jikken Igaku (Experimental Medicine) 
Vol.12, No. 12, p.83-S8 (1994), The ribozyme can be prepared by 
methods known in the art to synthesize RNA molecules. 

Alternatively, the sequence of the ribozyme can be synthesized 
on a DNA synthesizer and inserted into various vectors containing 
a suitable RNA polymerase promoter (e.g., TVorSPfc) to enzymaticaily 
synthesize an RNA molecule in vitro. Such ribczyr.es can be 
introduced :nv.o cells by gene transfer methods such as 
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microinjection. Another method involves inserting a ribozyme DNA 
into a suitable expression vector and introducing the vector into 
cell strains, ceils or tissues. Suitable vectors can be used to 
introduce the nbozyme into a selected cell. Examples of vectors 
commonly used for such purpose include piasmid vectors and animal 
virus vectors (e.g., retrovirus, adenovirus, herpes or vaccinia 
virus vectors) . Such ribozymes are capable of inhibiting the NF- 
k E activation mediated by the protein of the present invention. 

The present invention also relates to a process for obtaining 
a new gene having a function, which comprises using the oligo-capping 
method to construct a full-length cDNA library, and using a signal 
factor indicative of the presence of a protein having the function . An 
example of such signal factor is a reporter gene. 

Methods using a cDNA library containing a lot of non- 
full-length cDNAs are inefficient in obtaining many genes (cDNAs) 
having functions. Therefore libraries with a high ratio of the 
number of the full-length cDNA clones to the total number of the 
clones are necessary. "Full-length cDNA" refers to a complete DNA 
copy of mRNA from a gene. The cDNA libraries produced using the 
oligo-capping method contain full-length cDNA clones in a ratio of 
50 to 80%, namely, a 5 to 10-fold increase in full-length cDNA clones 
compared to the cDNA libraries produced by prior art methods (Sumio 
Sugano, the monthly magazine 310 INDUSTRY Vol . 16, No. 11, p. 19-26) . 
Full-length cDNA clones are essential for protein expression in 
functional analyses of genes, and full-length cDNA clones 
themselves are very important materials for activity measurement. 
Thus, cloning of full-length cuNA :s necessary for functional 
analyses aenes . Sequencing of the cCNA not only provides 

important information tor establishing the primary sequence o: the 
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protein encoded by the cDNA, but also reveals the entire sxcn 
sequence. Thus, the full-length cDNA provides valuable information 
for identifying a gene, such as information for determining the 
primary sequence of a protein, exon-mtron structure, the 
transcription initiation site of mRNA, the location of a promoter, 
etc . 

The construction of full-length cDNA libraries by the 
oligo-capping method can be carried out, for example, according to 
the method described in "Shin Idenshi Kougaku Handbook (New Genetic 
Engineering Handbook)", the third edition (1999), an extra issue 
of "Jikken Igaku (Experimental Medicine)", YODOSKA CO., LTD . The 
reporter gene indicative of the presence of a protein having a 
function contains one or more suitable expression regulation 
sequence portion to which a protein factor such as a transcriptional 
factor can bind, and a structural gene portion which allows the 
measurement of the activation of the proteins factor. The 
structural gene portion may encode any peptide or protein so long 
as those skilled in the art can measure the activity or amount of 
its expression product (including the amount of the mRNA produced) . 
For example, chloramphenicol acetyl trans f erase, /3 -galactosicase , 
luciferase, etc . , can be used and their enzymatic activity measured . 

The oligo-capping method used herein involves substituting 
a cap structure with a synthetic oligo sequence by using BAP , TAP 
ani an RNA ligase, as described in Suzuki & Sugano, "Shin Idenshi 
Kougaku Handbook (New Genetic Engineering Handbook)", the third 
edition (1999), an extra issue cf "Jikken Igaku (Experimental 
Medicine)", YOCCSHA CO., LTD . 

The prucess cf the present invention uses an :n vitro system 
or a cell-based system, preferably a cell-based system. Examples 
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of such cells include cells of prokaryotes such as E. colii 
microorganisms such as yeast and fungi, as well as insects and 
animals. Preferred examples include animal cells, in particular, 
293-EBNA cells and NIK3T3 ceils. 

Examples of reporter genes indicative of the presence of a 
protein having a function include reporter genes containing a CREB 
(cAMP responsive element binding protein) binding sequence or AP-1 
(activator protein-1) binding sequence at the expression regulation 
sequence region of the reporter genes, in addition to the NF~ k B 
reporter genes described herein. For example r if a gene capable 
of activating CREB is to be obtained, a CREB-dependent reporter 
plasmid and a full-length cDNA clone produced by the oligo-capping 
method can be cotransf ected into cells, and a plasmid having 
increased reporter activity can be selected from the cells to attain 
the purpose . If a gene capable of inhibiting CREB is to be obtained, 
a CREB-dependent reporter plasmid and a full-length cDNA clone 
produced by the oligo-capping method can be cotransf ected into cells, 
and a plasmid having decreased reporter activity can be selected 
from the cells to attain the purpose. These procedures may be 
carried out in the presence of a certain stimulus to the cells. The 
cDNA to be transfected into the ceils may be a single clone or 
multiple clones which may be transfected simultaneously. Cr.e 
embodiment of the process of the present invention is detailed in 
Examples herein. Alternatively, a screening system for obtaining 
a gene capable of inhibiting NE- k B activation can also be 
constructed by cotransf ecting a full-length cDNA and a reporter gene 
into ceils and selecting a clone having subncrmaily increased 
reporter activity . 

However, the process c f the present invention is net limited 
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to these embodiments. 

Because the cDNA of the present: invention is full-length, its 
5' end sequence is the transcription initiation site of the 
corresponding mRNA . Therefore the cDNA sequence can be used to 
identify the promoter region of the gene by comparing the cDNA with 
the genomic nucleotide sequence. Genomic nucleotide sequences are 
available from various databases when the sequences have been 
deposited in the databases. Alternatively, the cDNA can also be 
used to clone the desired sequence from a genomic library, for 
example, by hybridization, and determine its nucleotide sequence. 
Thus, by comparing the nucleotide sequence of the cDNA of the present 
invention with a genomic sequence, the promoter region of the gene 
located upstream the cDNA can be identified. In addition, the 
promoter fragment thus identified can be used to construct a reporter 
plasmid for evaluating the expression of the gene. In general, the 
DNA fragment spanning 2kb (preferably Ikb) upstream from the 
transcription initiation site can be inserted upstream of the 
reporter gene to produce the reporter plasmid. The reporter plasmid 
can be used to screen for a compound which enhances or reduces the 
expression of the gene. For example, such screening can be carried 
out by transforming a suitable cell with the reporter plasmid, 
culturing the transformed cell for a certain period of time, adding 
a certain amount of a test compound, measuring the reporter activity 
expressed by the cell after a certain period of time, and comparing 
the activity with that of a cell to which the test compound has net 
been added. These methods are also included in the scope of the 
present invention . 

The present invention also relates to a computer-readable 
medium on which a sequence data sot has been, stored, said sequence 
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data set comprising a nucleotide sequence expressed by SEQ ID NOS : 
2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 
38, 40, 42, 44, 4 6, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 
72, 74, 76, 78, 80, 82, 34, 86, 88, 90, 92, 94, 96, 98, 100, 102, 
104, 106, 108, 110, 112, 114, 116, 118, 120, 122, 124, 126, 128, 
1 30, 132, 134, 136, 133, 140, 142, 144, 146, 148 and 150 and/or at 
least one amino acid sequence selected from the group consisting 
cf SEQ ID NOS: 1, 3, 5, 7 , 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 
29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61, 
63, 65, 67, 69, 71, 73, 75, 77, 79, 31, 83, 85, 87, 89, 91, 93, 95, 
97, 99, 101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 
125, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147 and 149. 

In another aspect, the present invention relates to a method 
for calculating a homology, which comprises comparing data on the 
above medium with data of other nucleotide sequences, Thus, the 
gene and amino acid sequence of the present invention provide 
valuable information for determining their secondary and tertiary 
structure, e.g,, information for identifying other sequence having 
a similar function and high homology. These sequences are stored 
on the computer-readable medium, then a database is searched using 
data stored in a known macromolecule structure program and a known 
search tool such as GCG . In this manner, a sequence in a database 
having a certain homology can be easily found. 

The computer-readable medium may be any composition of 
materials used to store information or data , Examples of such media 
include commercially available floppy disks, tapes, chips, hard 
drives, compact disks and video disks. The data cn the medium allows 
a method for calculating a homology by comparing the data with other 
nucleotide sequence data. This method comprises the step.- oi 
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providing a first polynucleotide sequence containing the 
polynucleotide sequence of the present invention for the 
computer-readable medium, and then comparing the first 
polynucleotide sequence with at least one-second polynucleotide or 
polypeptide sequence to identify the homology. 

The present invention also relates to an insoluble substrate 
to which polynucleotide comprsing all or part of the nucleotide 
sequences selected from the group consisting of SEQ ID NOS: 2, 4, 
6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 
40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 
74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 
106, 108, 110, 112, 114, 116, 118, 120, 122, 124, 126, 128, 130, 
132, 134, 136, 138, 140, 142, 144, 146, 148 and 150 are fixed. A 
plurarity of the various polynucleotides which are DNA probes are 
fixed on a specifically processed solid substarates such as slide 
glass to form a DNA microarray and then a labeled target 
polynucleotide is hybridized with the fixed polynucleotides to 
detect a signal from each of the probes. The data obtained is analyzed 
and the gene expression is determined. 

The present invention further relates to an insoluble 
substrate to which polypeptides comprising all or part of the amino 
acid sequences of SEQ ID NOS : 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 
21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 4 9, 51, 53, 
55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81 , 83, 85, 87, 
S9, 91, 93, 95, 97, 99, 101, 103, 105, 107, 109, 111, 113, 115, 117, 
119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 143, 
145, 147 and 149 are fixed. Protein capture are used to isolate or 
no identify ihe protein immobilized on the chip surfaces for 
diagnosis or development of a new drug. 
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Examples : 

The following examples further illustrate, but do not limit 
the present invention. 

Example 1: Construction of a full-length cDNA library using the 
oligo-capping method 

(1) Preparation of RNA from human lung fibroblasts (Cryo NHLF) 
Human lung fibroblasts (Cryo NHLF: purchased from Sanko 

Junyaku Co . , Ltd. ) were cultured according to the attached protocol . 
After repeating subculturmg the cells to obtain fifty 10cm dishes 
containing the resulting culture, the cells were recovered with a 
cell scraper . Then, total RNA was obtained from the recovered cells 
by using the RNA extraction reagent ISOGEN (purchased from NIPPON 
GENE) according to the manufacture's protocol. Then, poly A' RNA 
was obtained from the total RNA by using an oligo-dT cellulose column 
according to Maniatis et al . , supra. 

(2) Construction of a full-length cDNA library by the 
ol igo-capping method 

A full-length cDNA library was constructed from the above poly 
A + RNA by the oligo-capping method according to the method of Sugano 
S. et al. [e.g. , Maruyama, X . 6 Sugano, S. , Gene, 138: 171-174 (1994) ; 
Suzuki, Y . et al., Gene, 200:149-156 (1997); Suzuki, Y. & Sugano, 
S. "Shin Idenshi Kougaku Handbook (New Genetic Engineering 
Handbook) the third edition (1999) , an extra issue of "Jikken Igaku 
(Experimental Medicine)", YODOSHA CO., LTD.]. 

(3) Preparation of plasmid DNA 

The full-length cDNA library constructed as above was 
transfected into E. coli strain TO? 10 by elect roporat i on, then 
spread on LB agar medium, and incubated overnight at 3 7 "C. Then, 
using QIAwell 9f Ultra ?;asm:.:i Kit (QIAGEK) according to the 
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manufacturer's protocol, the plasmids were recovered from the 
colonies growr. on ampicillin-containing LB agar medium- 
Example 2: Cloning of DNA capable of activating NF- k B 

(1) Screening of the cDNA encoding the protein capable of 
activating NF- k B 

293-EBNA cells (purchased from Invitrogen) were grown to 1 
x 10 4 cells/well in a 96 well plate for cell culture for 24 hours 
at 37°C (in the presence of 5% C0 2 ) using 5% EBS containing DMEK medium . 
Then, 50ng of pNF k B-Luc (purchased from 5TRATAGENE ) and 2/il of 
the full-length cDNA prepared in above Example 1.(3) were 
cotransf ected into the ceils in a well using FuGENE 6 (purchased 
from Roche) according to the manufacturer's protocol. After 24 
hours of culture at 37°C, the reporter activity of NF- k. b (iuciferase 
activity) was measured using long-term Iuciferase assay 
system, PIKKA GENE LT2 > 0 (TOYO INK) according to the attached 
manufacturer's instructions. The Iuciferase activity was measured 
using Wallac ARV0 T *S7 1420 MULT 1 LABEL COUNTER (Perkin Elmer) . 

(2) DNA sequencing 

The above screening was carried out for 115,000 clones, and 
plasmids showing a 10-fold or more increase in Iuciferase activity 
compared to that of the control experiment {Iuciferase activity :>f 
the cell into which vacant vector pME18S-FL3 is introduced instead 
of full -length cDNA) were selected . One pass sequencing was carried 
out from the 5' end of the cloned cDNA (sequencing primer: 5'- 
CrTCTGCTCTAAAAGCTGCG-3 ' (SEC ID NO: 151)! and from the 3' end 
{sequencing primer: 5 ' -CGACCTGCAGCTCGAGCACA-3 ' (SEQ ID NO: 152)) 
so that as long sequence as possible is determined. The sequencing 
was carried out using the reagent Thermo Sequenase II Dye Terminator 
Cycle Sequencing Kit (Amer sham. Pharm-ic :a Biotech) or BigDye 
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Terminator Cycle Sequencing FS Ready Reaction Kit (Applied 
Bicsystems) and the device ABI PRISM 377 sequencer or ABI PRISM 3100 
sequencer according to the manufacturer's instructions. 

(3) Database analysis of the obtained clones 

BLAST (Basic local alignment search tool) searching [S. F. 
Altschui et al . , J. Mol . Biol . , 215:4 03 -4 10 (1990)] was carried out 
in GenBank for the obtained nucleotide sequence . The results showed 
that 75 clones represented 45 genes encoding new proteins capable 
of activating NF- k B . 

(4) Full-length sequencing 

The full-length DNA sequences for the 45 new clones were 
determined (SEQ ID NOS : 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 
26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 
60, 62, 64 , 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 
94, 96, 98, 100, 102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 
122, 124, 126, 128, 130, 132, 134, 136, 138 r 140, 142, 144, 14b, 
148 and 150) . The amino acid sequences of the protein coding regions 
(open reading frames) were deduced (SEQ ID NOS: 1, 3, 5, 7, 9, 11, 
13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 
47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 
31, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 103, 105, 107, 109, 
111, 113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 
1 3 7 , 139, 141, 143, 145, 147 and 149) . 

Example 3: Screening compounds inhibiting NF - k B activation 

2 93-EBNA cells were seeded on 5% FBS containing DMEX medium 
in a 96-well cell culture plate to a final cell density of 1 x 10" 
cells 100 u 1, well , and cultured lor 24 hours at 37"C in the presence 
of 5% CC : . Then, lOr.q of trie pi asm id containing the gene encodmc; 
NF- k 3 act:vat:nq protein cf SEQ ID NO: 31 and 50ng ot the reporter 
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plasmid pMF k B~Luc were cot rans f ected into the cells in a well using 
FuGENE 6. After 1 hour, the proteasome inhibitor MG132 (purchased 
form CALBIOCHEM) (UeharaT. et al . , J. Biol. Chem. 274, p. 15875-15882 
(1999); Wang X. C. et al., Invest. Ophathalmol . Vis. Sci. 40, 
p. 477-486) was added to the culture to a final concentration of 10 
jiM. After 24 hours of culture at 37°C, the reporter activity was 
measured using PTKKA GENE LT2 . 0 . The results showed that MG132 
inhibited the expression of the reporter gene (Fig. 1). 
EFFECTS OF THE INVENTION 

As described above, the present invention provides 

industrially highly useful proteins capable of activating NF- k B 
and genes encoding the proteins. The proteins of the present 
invention and the genes encoding the proteins allow not only 
screening for compounds useful for treating and preventing diseases 
associated with the excessive activation or inhibition of NF- k 
3, but also production of diagnostics for such diseases. The genes 
of the present invention are also useful as a gene source used for 
gene therapy. 

FREE TEXT OF SEQUENCE LISTING 

SEQ ID NO: 151 and SEQ ID NO: 152 are primers. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. I is a graph showing reporter activity inhibition by the 
proteasome i nhibitor MG132 in Example 3, the axis of abscissa is Ml 32 
concentration and the transversal axis is relative luciferase 
activity . 
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NAME OF THE DOCUMENT: ABSTRACT 
AB STRUCT 

PROBLEMS TO BE SOLVED; Provision of proteins having NF- k B activity, 
which are used for diagnosing, treating or preventing diseases 
associated with the excessive activation or inhibition of NF- k 
B. 

MEANS TO SOLVE THE PROBLEMS : Using the plasmid dNFkB-Luc, the cDNA 
encoding a protein capable of activating NF- k B has been cloned f rorr. 
the cDNA library constructed from human lung fibroblasts, and the 
DNA sequence and the deduced amino acid sequence determined. The 
protein, the DNA encoding the protein, a recombinant vector 
containing the DNA, and a transf ormant containing the recombinant 
vector are useful for screening a substance inhibiting or activating 
NF- k B activation . 
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